
Recomnnendations

RECOMMENDATIONS
1. RGP lenses should be tried for every keratoconus patient who is candidate for wearing

contact lenses.

2. Different trial lenses designs should be available to select the most appropriate lens for
keratoconus patient.

3. Every practitioner should develop his own nomogram regarding the selection of the
first trial lens based on the keratometry reading, trial set and fluorescein pattern and
the manufacturer recommendation.

4. In cases where adequate fit could not be obtained with the traditional lenses that have
ixed back optic Zone diameter and lens diameter, another design with variable lens
back optic zone diameter and lens diameter should be tried.

5. Studies with larger number are recommended to detect the best BOZD/Lens diameter
and cone diameter relationship that gives the best fit.

66



Rcferences

REFRENCES
1. Krachmer JH, Feder RS, Belin MW. Keratoconus and related noninflammatory

comneal thinning disorders. Survey ofophthalmology. 1984;28(4).293-322.

2. Rabinowitz YS. Keratoconus. Survey ofophthalmology. 1998,42(4).297-319.

3. Mamalis N, Montgomery S, Anderson C, Miller C. Radial keratotomy in a patient
with keratoconus. Refiactive & corneal surgery. 1991;7(5).374-6.

4. Nesbumn AB, Bahri S, Salz J, Rabinowitz YS, Maguen E, Hofbauer ], et al.
Keratoconus detected by videokeratography in candidates for photorefractive
keratectomy. Journal of refractive surgery. 1995;11(3):194-201.

5. Wilson SE, Klyce SD. Screening for comneal topographic abnormalities before
refractive surgery. Ophthalmology. 1994;101(1):147-52.

6. Seiler T, Quurke AW. latrogenic keratectasia after LASIK in a case of fomme fiuste
keratoconus. Joumnal ofcataract and refractive surgery. 1998;24(7)1007-9.

7. Randleman JB, Russell B, Ward MA, Thompson KP, Stulting RD. Risk factors and
prognosis for comneal ectasia after LASIK. Ophthalmology. 2003;1102).267-75.

8. Binder PS, Lindstrom RL, Stulting RD, Domnenfeld E, Wu H, McDonnell P, et al.
Keratocomus and comneal ectasia after LASIK. Joumal of cataract and refractive
surgery. 2005,31(11).2035-8.

9. Smolin G. Dystrophies and degenerations. The Comnea. 2nd ed: Boston: Scientific
Foundations and Clinical Practice. p. 1987.

10. Kennedy RH, Boumne WM, Dyer JA. A 48-year clinical and epidemiologic study of
keratoconus. American joumnal ofophthalmology. 1986;101(3).267-73.

11. JH. Keratoconus that developed in patients wearing comneal contact lenses. Arch
Ophthalmol. 1968(80).345-6.

12. Hoang-Xuan T, ELmaleh C, Dhermy P, Savoldelli M, D'Hermies F, Pouliquen Y.
[Association of a lattice dystrophy and keratoconus: anatomo-clinical study apropos
of a case]. Bulletin des societes d'ophtalmologie de France. 1989,89(1)35-8.

13. Cullen JF, Butler HG. Mongolism (Down's Syndrome) and Keratoconus. The British
joumnal of ophthalmology. 1963;47.321-30.

14. Shapiro MB, France TD. The ocular features of Down's syndrome. American joumal
of ophthalmology. 1985;99(6):659-63.

15. McKusick VA. Inherited disorders of comnective tissue, in Harrison TR, ed.
Principles of Internal Medicine. 7" ed, New York: McGraw Hill, 1974: 2015-20.

16. Negris R. Floppy eyelid syndrome associated with keratoconus. Joumnal of the
American Optometric Association. 1992;63(5).316-9.

67



Rcferences

17. Rahi A, Davies P, Ruben M, Lobascher D, Menon ]. Keratoconus and coexisting
atopic disease. The British journal of ophthalmology. 1977;61(12):761-4.

18. Wachtmeister L, Ingemansson SO, Moller E. Atopy and HLA antigens in patients
with keratoconus. Acta ophthalmologica. 1982;60(1):113-22.

19. Sawaguchi S, Yue BY, Sugar J, Gilboy JE. Lysosomal enzyme abnormalities in
keratoconus. Arch Ophthalmol. 1989;107(10)1507-10.

20. Fukuchi T, Yue BY, Sugar ], Lam S. Lysosomal enzyme activities in conjunctival
tissues ofpatients with keratoconus. Arch Ophthalmol. 1994;112(10):1368-74.

21. Wilson SE, He YG, Weng J, Li 0, McDowall AW, Vital M, et al. Epithelial injury
induces keratocyte apoptosis: hypothesized role for the interleukin-l system in the
modulation of corneal tissue organization and wound healing. Experimental eye
research. 1996;62(4).325-7.

22. Bron A], Rabinowitz YS. Corneal dystrophies and keratoconus. Current opinion in
ophthalmology. 1996;7(4)71-82.

23. Parker J, K0 WW, Pavlopoulos G, Wolfe P], Rabinowit YS, Feldman ST.
Videokeratography of keratoconus in monozygotic twins. Joumal of refiactive
surgery. 1996;12(1)180-3.

24. Lee LR, Hirst LW, Readshaw G. Clinical detection of unilateral keratoconus.
Australian and New Zealand journal ofophthalmology. 1995,23(2):129-33.

25. Rabinowitz YS, Nesbumn AB, McDonnell PJ. Videokeratography of the fellow eye in
unilateral keratoconus. Ophthalmology. 1993;100(2):181-6.

26. Perry HD, Buxton JN, Fine BS. Round and oval cones in keratoconus.
Ophthalmology. 1980,8709).905-9.

27. Smolin G, Thoft RA. The Cornea: Scientific Foundations and Clinical Practice. 3rd
Ed ed: Little, Brown & Company; 1994.

28. Hom M BA. Manual of contact lens prescribing and fitting. London: Butterworth­
Heineman; 2006.

29. McMahon TT, Szczotka-Flynn L, Barr JT, Anderson R, Slaughter ME, Lass JH, et
al. A new method for grading the severity of keratoconus: the Keratoconus Severity
Score (KSS). Comnea. 2006;2507).794-800.

30. McMahon TT R], Scarpulla KM, Putz JL. The spectrum of topography found in
keratoconus. The CLAO joumal : official publication of the Contact Lens
Association ofOphthalmologists, Inc. 1991;17.198-204.

31. Abad JC, Rubinfeld RS, Del Valle M, Belin MW, Kurstin JM. Vertical D: a novel
topographic pattern in some keratoconus suspects. Ophthalmology.
2007,114(5):1020-6.

68



Rcferences

32. Avitabile T, Franco L, Ortisi E, Castiglione F, Pulvirenti M, Torrisi B, et al.
Keratoconus staging: a computer-assisted ultrabiomicroscopic method compared
with videokeratographic analysis. Comnea. 2004;23(7).655-60.

33. Fick AE. A contact-lens. 1888 (translation). Arch Ophthalmol. 1988;106(10):1373-7.

34. Alio JL, Shabayek MH, Belda JL, Correas P, Feijoo ED. Analysis of results related to
good and bad outcomes of lntacs implantation for keratoconus correction. Joumal of
cataract and refractive surgery. 2006;32(5).756-61.

35. Boxer Wachler BS, Christie JP, Chandra NS, Chou B, Komn T, Nepomuceno R.
Intacs for keratoconus. Ophthalmology. 2003;110(5):1031-40.

36. Colin ], Malet F]. Intacs for the correction of keratoconus: two-year follow-up.
Joumnal of cataract and refractive surgery. 2007;33(1):69-74.

37. Siganos D, Ferrara P, Chatzinikolas K, Bessis N, Papastergiou G. Ferrara
intrastromal corneal rings for the correction of keratocomus. Joumnal of cataract and
refractive surgery. 2002,28(11)1947-51.

38. Rabinowitz YS, LiX, Ignacio TS, Maguen E. Intacs inserts using the femtosecond
laser compared to the mechanical spreader in the treatment of keratoconus. Journal of
refractive surgery. 2006;22(8):764-71.

39. Ertan A, Colin ]. Intracomneal rings for keratoconus and keratectasia. Joumal of
cataract and refractive surgery. 2007;33(7):1303-14.

40. Miranda D, Sartori M, Francesconi C, Allemann N, Ferrara P, Campos M. Ferrara
intrastromal comneal ring segments for severe keratocomus. Joumal of refractive
surgery. 2003;19(6):645-53.

41. Kanellopoulos AJ, Pe LH, Perry HD, Donnenfeld ED. Modified intracomneal ring
segment implantations (NTACS) for the management of moderate to advanced
keratoconus: efficacy and complications. Comnea. 2006;25(1).29-33.

42. Ruckhofer J, Twa MD, Schanzlin D]. Clinical characteristics of lamellar channel
deposits after implantation of intacs. Joumnal of cataract and refiactive surgery.
2000,26010):1473-9.

43. Galvis V, Tello A, Delgado J, Valencia F, Gomez A], Diaz LA. Late bacterial
keratitis after intracomneal ring segments (Ferrara ring) insertion for keratoconus.
Comnea. 2007,26010).1282-4.

44. Ertan A, Kamburoglu G. Analysis of centration of Intacs segments implanted with a
femtosecond laser. Joumnal ofcataract and refractive surgery. 2007;33(3):484-7.

45. Raiskup-Wolf F, Hoyer A, Spoerl E, Pillunat LE. Collagen crosslinking with
riboflavin and ultraviolet-A light in keratoconus: long-term results. Journal of
cataract and refractive surgery. 2008;34(5).796-801.

69



Rcferences

46. Wittig-Silva C, Whiting M, Lamoureux E, Lindsay RG, Sullivan L], Snibson GR. A
randomized controlled trial of comneal collagen cross-linking in progressive
keratoconus: preliminary results. Joumal ofrefractive surgery. 2008;24(7)S720-5.

47. Wollensak G, Spoerl E, Seiler T. Riboflavin/ultraviolet-a-induced collagen
crosslinking for the treatment of keratoconus. American joumnal of ophthalmology.
2003,135/5).620-7.

48. Wollensak G. Crosslinking treatment of progressive keratoconus: new hope. Current
opinion in ophthalmology. 2006;17(4):356-60.

49. Kohlhaas M, Spoerl E, Schilde T, Unger G, Wittig C, Pillunat LE. Biomechanical
evidence of the distribution of cross-links in comeas treated with riboflavin and
ultraviolet A light. .Joumnal of cataract and refractive surgery. 2006;3202).279-83.

50. Wollensak G, Spoerl E, Seiler T. Stress-strain measurements of human and porcine
comneas after riboflavin-ultraviolet-A-induced cross-linking. Journal of cataract and
refractive surgery. 2003;29(9):1780-5.

51. Spoerl E, Wollensak G, Seiler T. Increased resistance of crosslinked cornea against
enzymatic digestion. Current eye research. 2004;29(1).35-40.

52. Wollensak G, Spoerl E, Wilsch M, Seiler T. Endothelial cell damage after riboflavin­
ultraviolet-A treatment in the rabbit. Journal of cataract and refractive surgery.
2003,2909).1786-90.

53. Wollensak G, Spoerl E, Wilsch M, Seiler T. Keratocyte apoptosis after corneal
collagen cross-linking using riboflavin/UVA treatment. Comnea. 2004;23(1):43-9.

54. Spoerl E, Mrochen M, Sliney D, Trokel S, Seiler T. Safety of UVA-riboflavin cross­
linking of the comnea. Comea. 2007;26(4).385-9.

55. Kremer 1, Eagle RC, Rapuano C], Laibson PR. Histologic evidence of recurrent
keratoconus seven years after keratoplasty. American journal of ophthalmology.
1995;119(4):511-2.

56. Belmont SC, Muller JW, Draga A, Lawless M, Troutman RC. Keratoconus in a
donor comea. Joumal of refractive and corneal surgery. 1994;10(6).658.

57. Urrets Zavalia A, Jr. Fixed, Dilated Pupil, Iris atrophy and secondary glaucoma.
American joumnal of ophthalmology. 1963;56:257-65.

58. Wilson SE, Boumne WM. Effect of recipient-donor trephine size disparity on
refractive error in keratoconus. Ophthalmology. 1989,96(3).299-305.

59. Perry HD, Foulks GN. Oversize donor buttons in comeal transplantation surgery for
keratoconus. Ophthalmic surgery. 1987;18(10)751-2.

60. Spadea L, Bianco G, Mastrofini MC, Balestrazzi E. Penetrating keratoplasty with
donor and recipient corneas of the same diameter. Ophthalmic surgery and lasers.
1996,27(6).425-30.

70



Rcferences

61. Girard L], Eguez 1, Esnaola N. Effect of penetrating keratoplasty using grafts of
various sizes on keratoconic myopia and astigmatism. ] Cataract Refract Surg.
1988;14:541-7.

62. Lanier JD, Bullington RH, Jr., Prager TC. Axial length in keratoconus. Comea.
1992;11(3).250-4.

63. Lewyckyj M. Axial length in eyes with keratoconus. Imvest Ophthalmol.32.778.

64. Shimazaki J, Shimmura S, lshioka M, Tsubota K. Randomized clinical trial of deep
lamellar keratoplasty vs penetrating keratoplasty. American joumnal of
ophthalmology. 2002;13402).159-65.

65. Terry MA, Ousley P]. Deep lamellar endothelial keratoplasty visual acuity,
astigmatism, and endothelial survival in a large prospective series. Ophthalmology.
2005;11209):1541-8.

66. Watson SL, Ramsay A, Dart JK, Bunce C, Craig E. Comparison of deep lamellar
keratoplasty and penetrating keratoplasty in patients with keratoconus.
Ophthalmology. 2004;111(9):1676-82.

67. Anwar M, Teichmann KD. Big-bubble technique to bare Descemet's membrane in
anterior lamellar keratoplasty. Joumnal of cataract and refractive surgery.
2002,2803).398-403.

68. Melles GR, Lander F, Rietveld F], Remeijer L, Beekhuis WH, Binder PS. A new
surgical technique for deep stromal, anterior lamellar keratoplasty. The British
joumnal of ophthalmology. 1999,8303).327-33.

69. Mandell RB. History of contact lenses [cited 2014 8/27]. Available from:
http://optometry.berkeley.edu/class/opt260a/othertopics_pp/cl_history.htm.

70. Gas permeable lens fitting: Specifications [cited 2104 8/27]. Available from:
http://optometry.berkeley.edu/class/opt260a/gaspemm_fit_pp/rgp_specs.htm.

71. Gas permeable lens fitting, goals and factors affecting the fit [cited 2014 8/27].
Available fiom:
http://optometry.berkeley.edu/class/opt260a/gaspemm_fit_pp/rgp_fit_0l_goals.htm.

72. Gas permeable lens fitting, lens fit evaluation [cited 2014 8/27]. Available from:
http://optometry.berkeley.edu/class/opt260a/gaspemm_fit_pp/rgp_fit_02_eval.htm.

73. Boyd Samuel GAM, McCulley lames P. Atlas and Text of Corneal Pathology and
Surgery [professional book]: jaype highlights medical publisher; 2011. Available
fiom:
http://books.google.com.eg/books?id=7TAAdw5z40C&pg=PA151&lpg=PA151&d
q=the+bleb+response+AND+RGP&source=bl&ots=YXdEBZ4FWu&sig=C0cO0ijT
ahHaDdUNC8Tjbv9ITO0&hl=ar&sa=X&ei=xBLrU93YAurT7AaTkYGgCw&ved=
0CFkO6AEwBw#v=onepage&q=the%20bleb%20response%20AND%20RGP&f=fal
Se.

71



Rcferences

74. Keay L, Sweeney DF, Jalbert 1, Skotnitsky C, Holden BA. Microcyst response to
high Dk/t silicone hydrogel contact lenses. Optometry and vision science : official
publication of the American Academy ofOptometry. 2000;77(11)582-5.

75. Holden BA, Sweeney DF, Vannas A, Nilsson KT, Efron N. Effects of long-term
extended contact lens wear on the human comnea. lnvestigative ophthalmology &
visual science. 1985;26(11):1489-501.

76. Maguire MG, Stark WJ, Gottsch JD, Stulting RD, Sugar A, Fink NE, et al. Risk
factors for corneal graft failure and rejection in the collaborative comeal
transplantation studies. Collaborative Comneal Transplantation Studies Research
Group. Ophthalmology. 1994;101(9):1536-47.

77. Lee P, Wang CC, Adamis AP. Ocular neovascularization: an epidemiologic review.
Survey ofophthalmology. 1998;43(3).245-69.

78. Rapkin JS. The effect of daily wear time on contact lens complications. The CLAO
joumnal : official publication of the Contact Lens Association of Ophthalmologists,
Inc. 1988;14(3):139-42.

79. DeNaeyer GW. Minimizing corneal graft rejections. contact lens spectrum [lntemet].
2009; (September). Available from:
http://www.clspectrum.com/articleviewer.aspx?articleDD=103352.

80. Bonanno JA, Polse KA. Central and peripheral corneal swelling accompanying soft
lens extended wear. American joumnal of optometry and physiological optics.
1985,6202)74-81.

81. Efron N, Perez-Gomez L, Morgan PB. Confocal microscopic observations of stromal
keratocytes during extended contact lens wear. Clinical & experimental optometry :
joumnal ofthe Australian Optometrical Association. 2002;85(3).156-60.

82. Patel SV, McLaren JW, Hodge DO, Boumne WM. Confocal microscopy in vivo in
comneas of long-term contact lens wearers. lnvestigative ophthalmology & visual
science. 2002;43(4).995-1003.

83. Jalbert L, Stapleton F. Effect of lens wear on corneal stroma: preliminary findings.
Australian and New Zealand joumnal ofophthalmology. 1999;27(3-4).211-3.

84. Hovding G. Variations of central corneal curvature during the first year of contact
lens wear. Acta ophthalmologica. 1983,61(1).117-28.

85. Jalbert L, Stretton S, Naduvilath T, Holden B, Keay L, Sweeney D. Changes in
myopia with low-Dk hydrogel and high-Dk silicone hydrogel extended wear.
Optometry and vision science : official publication of the American Academy of
Optometry. 2004;81(8).591-6.

86. Erickson P, Comstock TL, Doughty M], Cullen AP. The comnea swells in the
posterior direction under hydrogel contact lenses. Ophthalmic & physiological optics
: the joumnal of the British College ofOphthalmic Opticians. 1999;19(6).475-80.

72



Rcferences

87. Holden BA, Williams L, Zantos SG. The etiology of transient endothelial changes in
the human comnea. Investigative ophthalmology & visual science. 1985;26(10):1354-
9.

88. Inagaki Y, Akahori A, Sugimoto K, Kozai A, Mitsunaga S, Hamano H. Comparison
ofcomneal endothelial bleb formation and disappearance processes between rigid gas­
pemmeable and soft contact lenses in three classes of dk/l. Eye & contact lens.
2003,29(4).234-7.

89. Lee JS, Park WS, Lee SH, Oum BS, Cho BM. A comparative study of comneal
endothelial changes induced by different durations of soft contact lens wear. Graefe's
archive for clinical and experimental ophthalmology. 2001;239(1):1-4.

90. Krachmer JH, Mannis MJ, Holland EJ. Complications of Contact Lens Wear In:
Gabbedy R, Nash S, editors. Cornea. Fundamentals and Medical Aspects of Comnea
and External Disease 3rd ed. canada: mosby; 2011.

91. Allansmith MR, Korb DR, Greiner JV, Henriquez AS, Simon MA, Finnemore VM.
Giant papillary conjunctivitis in contact lens wearers. American joumnal of
ophthalmology. 1977,83(5):697-708.

92. Chung CW, Santim R, Heng W, Cohen EL. Use of SoftPerm contact lenses when
rigid gas permeable lenses fail. The CLAO joumnal : official publication of the
Contact Lens Association of Ophthalmologists, lnc. 2001;27(4):202-8.

93. Ozkurt Y, Oral Y, Karaman A, Ozgur O, Dogan OK. A retrospective case series: use
of SoftPerm contact lenses in patients with keratoconus. Bye & contact lens.
2007,3302):103-5.

94. Allansmith MR, Baird RS, Greiner JV. Vemnal conjunctivitis and contact lens­
associated giant papillary conjunctivitis compared and contrasted. American journal
ofophthalmology. 1979,87(4):544-55.

95. Lustine T, Bouchard CS, Cavanagh HD. Continued contact lens wear in patients with
giant papillary conjunctivitis. The CLAO journal : official publication of the Contact
Lens Association of Ophthalmologists, Inc. 1991;17(2)104-7.

96. Kumar P, Elston R, Black D, Gilhotra S, DeGuzman N, Cambre K. Allergic
rhinoconjunctivitis and contact lens intolerance. The CLAO joumal : official
publication of the Contact Lens Association of Ophthalmologists, Inc.
1991;17().31-4.

97. Lemp MA, Bielory L. Contact lenses and associated anterior segment disorders: dry
eye disease, blepharitis, and allergy. lmmunology and allergy clinics of North
America. 2008,28(1):105-17, vi-vii.

98. Hayes VY, Schnider CM, Veys • An evaluation of 1-day disposable contact lens
wear in a population of allergy sufferers. Contact lens & anterior eye : the joumnal of
the British Contact Lens Association. 2003;2602).85-93.

73



Rcferences

99. Zola E, van der Meulen l, Lapid-Gortzak R, van Vliet JM, Nieuwendaal CP. A
conjunctival mass in the deep superior fomnix after a long retained hard contact lens
in a patient with keloids. Comnea. 2008;27(10)1204-6.

100. van den Bosch WA, Lemij HG. Blepharoptosis induced by prolonged hard contact
lens wear. Ophthalmology. 1992,99(12):1759-65.

101. Sindt CW, Longmuir RA. Contact lens strategies for the patient with dry eye. The
ocular surface. 2007;5(4).294-307.

102. The definition and classification of dry eye disease: report of the definition and
classification subcommittee ofthe intemnational dry eye workshop (2007). The ocular
surface. 2007;502).75-92.

103. Ketelson HA, Meadows DL, Stone RP. Dynamic wettability properties of a soft
contact lens hydrogel. Colloids and surfaces B, Biointerfaces. 2005;40(1):1-9.

104. Holly F]. Tear film physiology and contact lens wear. IL. Contact lens-tear film
interaction. American joumnal of optometry and physiological optics.
1981;58(4).331-41.

105. Thai LC, Tomlinson A, Doane MG. Effect of contact lens materials on tear
physiology. Optometry and vision science : official publication of the American
Academy of Optometry. 2004;81(3).194-204.

106. Nichols J], Sinnott LT. Tear film, contact lens, and patient-related actors associated
with contact lens-related dry eye. Investigative ophthalmology & visual science.
2006;47(4):1319-28.

107. Willen CM, McGwin G, Liu B, Owsley C, Rosenstiel C. Efficacy of cyclosporine
0.05% ophthalmic emulsion in contact lens wearers with dry eyes. Eye & contact
lens. 2008,34(1).43-5.

108. Hom MM. Use of cyclosporine 0.05% ophthalmic emulsion for contact lens­
intolerant patients. Eye & contact lens. 2006;32(2):109-11.

109. Kokke KH, Morris JA, Lawrenson JG. Oral omega-6 essential fatty acid treatment in
contact lens associated dry eye. Contact lens & anterior eye : the journal of the
British Contact Lens Association. 2008;31(3):141-6.

110. Smiddy WE, Hamburg TR, Kracher GP, Stark W]. Keratoconus. Contact lens or
keratoplasty'? Ophthalmology. 1988,95(4):487-92.

111. Belin MW, Fowler WC, Chambers WA. Keratoconus. Bvaluation of recent trends in
the surgical and nonsurgical correction of keratoconus. Ophthalmology.
1988,95(3).335-9.

112. Lass JH, Lembach RG, Park SB, Hom DL, Fritz ME, Svilar GM, et al. Clinical
management of keratoconus. A multicenter analysis. Ophthalmology.
1990,97(4).433-45.

74



Rcferences

113. Hom M BA. Keratoconus. Manual of contact lens prescribing and fitting. London:
Butterworth-Heineman; 2006. p. 514.

114. Sweeney DF, Keay L, Camnt N, Holden BA. Practitioner guidelines for continuous
wear with high Dk silicone hydrogel contact lenses. Clinical & experimental
optometry : joumal of the Australian Optometrical Association. 2002;85(3):161-7.

115. Freeman ML. Patient selection. Intemnational ophthalmology clinics. 1991;31(2):1-12.

116. Woodward EG. Contact lenses in abnormal ocular conditionskeratoconus. In:
Phillips A] SL, editor. Contact Lenses. 4th ed. Oxford: Butterworth-Heinemann;
1997. p. 693-705.

117. Mandell RB. Contemporary management of keratoconus. Int Contact Lens Clin
1997.24.43-58.

118. Gundel RE, Libassi DP, Zadnik K, Barr IT, Davis L, McMahon TT, et al. Feasibility
of fitting contact lenses with apical clearance in keratoconus. Optometry and vision
science : official publication of the American Academy of Optometry.
1996,73(12).729-32.

119. Mannis M], Zadnik K. Contact lens fitting in keratoconus. The CLAO joumnal :
official publication of the Contact Lens Association of Ophthalmologists, lnc.
1989,15(4).282-9.

120. Zadnik K, Mutti DO. Contact lens fitting relation and visual acuity in keratoconus.
American joumnal ofoptometry and physiological optics. 1987;64(9):698-702.

121. Leung KK. RGP fitting philosophies for keratoconus. Clinical and Experimental
Optometry. 1999,82(6).2305.

122. Hom MM. Another perspective on keratoconus contact lens fitting. Joumnal of the
American Optometric Association. 1986;57(12).886-8.

123. Korb DR, Finnemore VM, Hemman JP. Apical changes and scarring in keratoconus
as related to contact lens fitting techniques. Joumal of the American Optometric
Association. 1982;53(3):199-205.

124. Edrington TB ZK, Barr IT, Gordon MO. Scarring and contact lens fit in keratoconus:
Results from the CLEK (Contact lens evaluation in keratoconus) screening study.
Investigative ophthalmology & visual science. 1991,32 (suppl):738.

125. Henry VA. lrregular comea. In: Bennett ES HV, editor. Clinical manual of contact
lenses. Philadelphia: Lippincott Company; 1994.

126. Lembach RG. Use of contact lenses for management of keratoconus. Ophthalmol
Clin North Am 2003;16:383-94.

127. Kok JH, Van Mil C. Piggyback lenses in keratoconus. Cornea. 1993;12(1):60-4.

128. Sengor T, Kuma SA, Aki S, Ozkurt Y. High Dk piggyback contact lens system for
contact lens-intolerant keratoconus patients. Clinical ophthalmology. 2011;5;331-5.

75



Rcferences

129. Abdalla YF, Elsahn AF, Hammersmith KM, Cohen E]. SynergEyes lenses for
keratoconus. Comnea. 2010;29(1):5-8.

130. Bamnett M, Mamnis M]. Contact lenses in the management of keratoconus. Cornea.
2011,30012):1510-6.

131. Gregory W. Fitting a Non-Spherical Sclera Contact Lens Spectnum [Internet].
9/20/2014; (September 2011). Available from:
http://www.clspectrum.com/articleviewer.aspx?articleID=106030.

132. Fiol-Silva Z. Management of keratoconus. Ophthalmol Clin North Am.
1996,9(1):83-6.

133. Lembach RG. Use of contact lenses for management of keratoconus. Ophthalmol
Clin N Am 2003;16:38394.

134. Rose P. Improving a keratoconus lens design. Contact lens spectrum. 2005.

135. Buffalo LM. New Rose K lens designs [cited 2014 9/21]. Available fiom:
http://www.roseklens.com/page/83-articles-journals+new-rose-k-lens-designs.

136. Mandell RB. A Guide to videokeratography. lntemational contact lens clinic.
1996,23.

137. Flanagan JC. Visualization of computer-assisted video-keratographs. Invest
Ophthalmol Vis Sci 1995(36):3.

138. Legeais JM, Ren O, Simon G, Parel JM. Computer-assisted comneal topography:
accuracy and reproducibility of the topographic modeling system. Refractive &
comeal surgery. 1993,9(5).347-57.

139. Wilson SE, Verity SM, Conger DL. Accuracy and precision of the corneal analysis
system and the topographic modeling system. Cornea. 1992;11(1):28-35.

140. Hersh P, Schwartz B, Durrie T. Comeal topography in excimer laser
photorefiactive keratectomy. ARVO Abstracts. Imvest Ophthalmol Vis Sci
1994,35;17.

141. Mattioli R, Carones F, Cantera E. New algorithms to improve the reconstnuction
of cornea geometry on the Keratron videokeratographer.ARVO Abstracts. Invest
Ophthalmol Vis Sci. 1995,36.302.

142. Dingeldein SA, Klyce SD. Imaging of the comnea. Comnea. 1988,7(3):170-82.

143. Maguire L], Singer DE, Klyce SD. Graphic presentation of computer-analyzed
keratoscope photographs. Arch Ophthalmol. 1987;10502):223-30.

144. Klyce S, Maeda N, Smolek M. Use of neural networks for interpretation of corneal
topography: Initial demonstration. lnvest Ophthalmol Vis Sci. 1994;31:481.

145. Wilson SE, Klyce SD, Husseini ZM. Standardized color-coded maps for comeal
topography. Ophthalmology. 1993;100(11)1723-7.

76



Rcferences

146. Szczotka LB. Corneal topography and contact lenses. Ophthalmol Clin N Am.
2003,16:433- 53.

147. Roberts C. Characterization of the inherent error in a spherically-biased comneal
topography system in mapping a radially aspheric surface. Joumnal of refiactive and
comneal surgery. 1994;10(2):103-11; discussion 12-6.

148. Roberts C. Corneal topography: a review of terms and concepts. Journal of cataract
and refractive surgery. 1996;22(5):624-9.

149. Szczotka LB. Clinical evaluation of a topographically based contact lens fitting
software. Optometry and vision science : official publication of the American
Academy of Optometry. 1997;74(1):14-9.

150. Jani BR, Szczotka LB. Efficiency and accuracy of two computerized topography
software systems for fitting rigid gas pemmeable contact lenses. The CLAO joumnal :
official publication of the Contact Lens Association of Ophthalmologists, lnc.
2000,2602).91-6.

151. Szczotka LB, Capretta DM, Lass JH. Clinical evaluation of a computerized
topography softare method for fitting rigid gas permeable contact lenses. The
CLAO joumnal : official publication of the Contact Lens Association of
Ophthalmologists, hnc. 1994;20(4).231-6.

152. Szczotka LB, Reinhart W. Computerized videokeratoscopy contact lens software for
RGP fitting in a bilateral postkeratoplasty patient: a clinical case report. The CLAO
joumnal : official publication of the Contact Lens Association of Ophthalmologists,
hne. 1995,21(1):52-6.

153. Szczotka LB, Lebow K. Comneal topography for contact lens fitting. Optometry Today
1998,6(6).38- 46.

154. WaveLight ALLEGRO TopolyerTM VARIOTM Diagnostic Device [cited 2014
9/7]. Available from: http://www.alconsurgical.co.za/Wavelight-Topolyzer-Vario­
Topography-Guided.aspx.

155. Jankov M, Stojanovic A. Topography-guided treatments of irregular astigmatism with
WaveLight ALLEGRETTO WAVE. Available fiom:
http://www.laserfocus.eu/docs/publikacije/topography-guided-treatments-of-irregular­
astigmatism-with-wavelight-allegretto-wave.pdf.

156. Buxton J, Keates R, Hoefle F. The contact lens correction of keratoconus In: Jr DO,
editor. Contact lenses: the CLAO guide to basic science and clinical practice.
orlando: Grune&Stratton; 1984. p. 1-55.

157. Maria Ximena Nufez CB. Posterior elevation maps and mean power keratometric maps
to evaluate keratoconus and guide lntacs implantation: a step towards improving lntacs
nomogram. colombiamedica [lntemnet]. 2008 9/7/2014; 39. Available fiom:
http://colombiamedica.univalle.edu.co/index.php/comedica/article/viewArticle/589/891.

158. Screen Calipers [cited 2014 9/21]. Available from: http://www.iconico.com/caliper/.

٦٦



Rcferences

159. Leslie E GJaJM. Statistical analysis. Interpretation and uses of medical statistics. 4th
ed: Oxford Scientific Publications(pub); 1991.p.411.

160. Kirkpatrick LA FB. A simple guide to IBM SPSS statistics for version 20.0. Student
ed. Belmont, Calif: Wadsworth, Cengage Leamning; 2013.

161. Efion N, Hollingsworth JG. New perspectives on keratoconus as revealed by corneal
confocal microscopy. Clinical & experimental optometry : Joumal of the Australian
Optometrical Association. 2008;91(1).34-55.

162. Davis L], Schechtman KB, Wilson BS, Rosenstiel CE, Riley CH, Libassi DP, et al.
Longitudinal changes in visual acuity in keratoconus. lnvestigative ophthalmology &
visual science. 2006;47(2):489-500.

163. Edrington TB, Szczotka LB, Barr IT, Achtenberg JF, Burger DS, Janoff AM, et al.
Rigid contact lens fitting relationships in keratoconus. Collaborative Longitudinal
Evaluation of Keratoconus (CLEK) Study Group. Optometry and vision science :
official publication of the American Academy ofOptometry. 1999;76(10):692-9.

164. Nejabata M, Khalili MR, Dehghani C. Cone location and correction of keratoconus with
rigid gas-permeable contact lenses. Contact Lens & Anterior Eye. 2012,35:17- 21.

165. Lin YCLJ, Wu SC, Kao LY, Li CY, Lin KK. Correction of keratoconus with
rigid gas-pemmeable contact lenses. Ann Ophthalmol 2003;35:19-24.

166. Zadnik K, Barr JT, Gordon MO, Edrington TB. Biomicroscopic signs and disease
severity in keratoconus. Collaborative Longitudinal Evaluation of Keratoconus
(CLEK) Stdy Group. Comnea. 1996;15(2):139-46.

167. Bilgin LK, Yilmaz S, Araz B, Yuksel SB, Sezen T. 30 years of contact lens
prescribing for keratoconic patients in Turkey. Contact lens & anterior eye : the
joumnal of the British Contact Lens Association. 2009,32(1)16-21.

168. Luigina Sorbara KD. The use of video-keratoscopy in predicting contact lens
parameters for keratoconic fitting. Contact Lens & Anterior Eye. 2010,33:1128.

169. Phillips A]. In: Stone ], editor. Contact lenses: A text book for practitioner and
student. London: Butterworths Heinemann; 1997. p. 693-706.

170. Zadnik. K, Barr ]T. Contact lens practice. london: Butterworths Heinemann; 2002.

171. Rathi VM, Mandathara PS, Dumpati S. Contact lens in keratoconus. Lndian journal
ofophthalmology. 2013;61(8).410-5.

172. Edrington TB, Barr IT, Zadnik K, Davis L], Gundel RE, Libassi DP, et al.
Standardized rigid contact lens fitting protocol for keratoconus. Optometry and
vision science : official publication of the American Academy of Optometry.
1996,73(6).369-75.

173. Sorbara. DL, Hoang L]. Contact lens fitting guidelines for the keratoconic patient using
videokeratograhic data. Pract Optom. 1999;10.23843.

174. Ozkurt YB, Sengor T, Kumna S, Evciman T, Acikgoz S, Haboglu M, et al. Rose K
contact lens fitting for keratoconus. Intemnational ophthalmology. 2008;28(6).395-8.

78



 العربى الملخص

 العربى الملخص
 عاما. عشر خمسة الى عشرة لمده الترقى فى ويستمر البلوغ سن فى المرض يدا مرض هو المخروطية القرنية

 الأبصار حدة على يؤثر مما منتظم غير استيجماتيزم ذلك عن وينتج والبروز بالترقق القرنيه هيكل يصب المرض هذا
 ستة يحتاج بنما جراحية عمليات أجراء الى يحتاجون لا المرضى من بالمائة وسبعون أربعة متفاوتة. بدرجات
 للقرنية. ترقيع عملية لأجراء بالمائة وعشرون

 الوصول قبل العدسات من العديد تجربة يتطلب قد المخروطية القرنية لمرضى الملائمة الصلبة العدسة أخيار
 شائع استخدام هو المخروطية القرنية تشخيص فى القرنية تضاريس قياس جهاز استخدام للمريض. الملائمة للعدسة

 و بشكل وعلاقتهما العدسة قطر و الخلفية البصرية المنطقة قطر مثل الصلبة العدسات معالم تحديد فى استخدامه ولكن
 شائع. غير المخروط مساحة

 العلاقة وكذلك للقرنية تحدب أقصى قياس و المخروط قطر بين العلاقة هودراسة الرسالة هذه من الغرض كان
 من تعانى عين أربعين على الدراسة أشتمت العدسة. وقطر الخلفية البصرية المنطقة قطر من وكل المخروط قطز بين

 أستبعاد تم القرنية. تضاريس قياس وفحص الأكلينيكى الفحص نتيجة على بناء المرض تشخيص تم المخروطية. القرنية
 للعين. سابقة أصابات أو سابقة جراحات (، العين الغمش)كل للعين، أخزى بأمراض أصابة تاريخ ذوى المرضى

 التماسية القطر نصف خريطة استخدام تم الحالات. لكل القرنية تضاريس وقياس الأكلينيكى الفحص اجراء تم
 بيضوى. و حلمى: نوعين الى المخاريط انقسمت المخروط. وقطر موضع لتحدد

 قطر مقياس على للحصول القرنية تضاريس خريطة فوق يوضع للشاشة فرجار استخدام المخروطتم قد لقياس
 بقطر وعلاقتهما العدسة وقطر الخلفية البصرية المنطقة قطر دراسة تم الأجمالى. المخروط وقطر المخروط ذروة

 والبيضاوى. الحلمى بنوعية المخروط

 الآتية. بالنتائج الدراسة هذه من الخروج تم

 الحلمى المخروط ذروة قطر متوسط كان بنما سنتيمترا .ا٢٤±٢.٨٩ البيضاوى المخروط ذروة قطر متوسط ه
 سنتيمترا.٨٩.٢.٤٤±0

 الحلمى المخروط قطر متوسط كان بنما سنتيمترا .ا1١±٨.٣١ الأجمالى البيضاوى قطرالمخروط متوسط ه
 سنتيمترا.٢٥.٧,٧٥±1

 المخروط لقطر بالنسبه والبيضاوى الحلمى المخروط بين أحصانى أعتداد هناك يكن لم ه

 أحصائى أعتداد له كان الترابط هذا. الخلفية البصرية المنطقة قطر و المخروط ذروة قطر بين سلبى ترابط يوجد ه
 الحلمية. المخاريط مجموعة فى

 الخلفية. البصرية المنطقة وقطر العدسة قطر حث من والبيضاوى الحلمى المخروطين بين أحصانى أعتداد يوجد لا•

 أعتداد له كان الترابط هذا الخلفية. البصرية المنطقة وقطر الأجمالى المخروط قطر بين أيجابى ترابط يوجد•
 البيضاوية. المخاريط مجموعة فى أحصانى

 مجموعة فى أحصانى أعتداد له كان الترابط هذا. العدسة وقطر المخروط ذروة قطر بين سلبى ارتباط يوجد•
 الحلمية. المخاريط

 مجموعة فى احصائى اعتداد له كان الترابط هذا العدسة. وقطر الأجمالى المخرط قطر بين أيجابى أرتباط يوجد ه
 البيضاوية المخاريط

 الأستنتاجات:
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 العربى الملخص

 الصلبة العدسة أختيار عملية فى يساعد أن ممكن وقطره المخزوط نوع لتحدد القرنية تضاريس قياس جهاز استخدام ه
 للمريض. الملائمة

 التقدمة. المخاريط حالة فى أفضل بشكك تتمركز الخفية البصرية المنطقة قطر بصغر تتميز التى قطرا الأصغر العدسات ه

٢



 الصلبه العدسات اختيار ومعايير القرنيه طوبوغرافيا معايير بين الأرتباط

 المخروطيه القرنيه لتثبيت للغاز المنفذه

 مقدمه رسالة

 الأسكندرية الطب-جامعة كلية إلى

 الدكتوراه درجة على للحصول جزئيا ايفاءا

 العين وجراحة طب فى

 من

 محمود خضرى رشاد شهيره
 الأسكندرية ، والجراحه الطب بكالوريوس

 الأسكندرية ، العين وجراحة طب ماجيستير

 العين وجراحة طب قسم

 الطب كلية

 الأسكندرية جامعة
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 أحمد السيد ابراهيم ا.د/أسامه
 العين وجراحة طب أستاذ

 الإسكندرية جامعة الطب كلية

 مرسى حسن د.محمود
 العين وجراحة طب أستاذ

 الإسكندرية جامعة الطب كلية

 غيث عاطف د.علاء

 العين وجراحة طب أستاذ
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