
DOZ  12 | 2020 1

O
PT

O
M

ET
RI

E.

[1] Smelser GK, Ozanics V. Importance of atmospheric oxygen 
for maintenance of the optical properties of the human cornea. 
Science. 1952;115:140-1.

[2] Papas EB. The significance of oxygen during contact lens 
wear. Cont Lens Anterior Eye. 2014;37:394-404.

[3] Dumbleton KA, Chalmers RL, Richter DB, Fonn D. Vascular 
response to extended wear of hydrogel lenses with high and low 
oxygen permeability. Optom Vis Sci. 2001;78:147-51.

[4] Holden BA, Mertz GW, McNally JJ. Corneal swelling response 
to contact lenses worn under extended wear conditions. Invest 
Ophthalmol Vis Sci. 1983;24:218-26.

[5] Efron N, Morgan PB. Hydrogel contact lens dehydration and 
oxygen transmissibility. CLAO J. 1999;25:148-51.

[6] DIN EN ISO 18369-4:2018-04.

[7] Brennan NA. A model of oxygen flux through contact lenses. 
Cornea. 2001;20:104-8.

[8] Compan V, Aguilella-Arzo M, Edrington TB, Weissman BA. 
Modeling Corneal Oxygen with Scleral Gas Permeable Lens 
Wear. Optom Vis Sci. 2016;93:1339-48.

[9] Holden BA, Sweeney DF, Sanderson G. The minimum precor-
neal oxygen tension to avoid corneal edema. Invest Ophthalmol 
Vis Sci. 1984;25:476-80.

[10] Harvitt DM, Bonanno JA. Re-evaluation of the oxygen dif-
fusion model for predicting minimum contact lens Dk/t values 
needed to avoid corneal anoxia. Optom Vis Sci. 1999;76:712-9.

[11] Lira M, Pereira C, Real Oliveira ME, Castanheira EM. Im-
portance of contact lens power and thickness in oxygen trans-
missibility. Cont Lens Anterior Eye. 2015;38:120-6.

[12] Fatt I. Oxygen-transmissibility considerations for a hard-
soft contact-lens combination. Am J Optom Physiol Opt. 1977;54: 
666-72.

[13] Weissman BA, Ye P. Calculated tear oxygen tension under 
contact lenses offering resistance in series: piggyback and scle-
ral lenses. Cont Lens Anterior Eye. 2006;29:231-7.

[14] Giasson CJ, Morency J, Melillo M, Michaud L. Oxygen Ten-
sion Beneath Scleral Lenses of Different Clearances. Optom Vis 
Sci. 2017;94:466-75.

[15] Fisher D, Collins MJ, Vincent SJ. Fluid Reservoir Thickness 
and Corneal Edema during Open-eye Scleral Lens Wear. Optom 
Vis Sci. 2020;97:683-9.

[16] Michaud L, van der Worp E, Brazeau D, Warde R, Giasson CJ. 
Predicting estimates of oxygen transmissibility for scleral len-
ses. Cont Lens Anterior Eye. 2012;35:266-71.

[17] van der Worp E. Editorial: Scleral lenses (are) special. Con-
tact Lens and Anterior Eye. 2017;40:271-2.

[18] Dhallu SK, Huarte ST, Bilkhu PS, Boychev N, Wolffsohn JS. 
Effect of Scleral Lens Oxygen Permeability on Corneal Physio-
logy. Optom Vis Sci. 2020;97:669-75.

[19] Baldone JA. Piggy-back fitting of contact lenses. CLAO J. 
1985;11:130-4.

[20] Polse KA, Decker MR, Sarver MD. Soft and hard contact  
lenses worn in combination. Am J Optom Physiol Opt. 1977;54: 
660-5.

[21] Lopez-Alemany A, Gonzalez-Meijome JM, Almeida JB,  
Parafita MA, Refojo MF. Oxygen transmissibility of piggyback 
systems with conventional soft and silicone hydrogel contact  
lenses. Cornea. 2006;25:214-9.

[22] Giasson CJ, Perreault N, Brazeau D. Oxygen tension beneath 
piggyback contact lenses and clinical outcomes of users. CLAO 
J. 2001;27:144-50.

[23] Tsubota K, Mashima Y, Murata H, Yamada M. A piggyback 
contact lens for the correction of irregular astigmatism in  
keratoconus. Ophthalmology. 1994;101:134-9.

[24] Sengor T, Kurna SA, Aki S, Ozkurt Y. High Dk piggyback 
contact lens system for contact lens-intolerant keratoconus  
patients. Clin Ophthalmol. 2011;5:331-5.

[25] Florkey LN, Fink BA, Mitchell GL, Hill RM. Corneal oxygen 
uptake associated with piggyback contact lens systems. Cornea. 
2007;26:324-35.

[26] Fleiszig SM, Lee EJ, Wu C, Andika RC, Vallas V, Portoles M, 
et al. Cytotoxic strains of Pseudomonas aeruginosa can damage 
the intact corneal surface in vitro. CLAO J. 1998;24:41-7.

[27] Robboy MW, Comstock TL, Kalsow CM. Contact lens-asso-
ciated corneal infiltrates. Eye Contact Lens. 2003;29:146-54.

[28] Lin MC, Polse KA. Hypoxia, overnight wear, and tear stagna-
tion effects on the corneal epithelium: data and proposed  
model. Eye Contact Lens. 2007;33:378-81; discussion 82.

[29] Kok JH, Boets EP, van Best JA, Kijlstra A. Fluorophotometric 
assessment of tear turnover under rigid contact lenses. Cornea. 
1992;11:515-7.

[30] Paugh JR, Chen E, Heinrich C, Miller H, Gates T, Nguyen AL, 
et al. Silicone Hydrogel and Rigid Gas-Permeable Scleral Lens 
Tear Exchange. Eye Contact Lens. 2018;44:97-101.

[31] Vincent SJ, Alonso-Caneiro D, Collins MJ, Beanland A, Lam 
L, Lim CC, et al. Hypoxic Corneal Changes following Eight Hours 
of Scleral Contact Lens Wear. Optom Vis Sci. 2016;93:293-9.

Literatur

Kontaktlinsen-Huckepacksysteme neu betrachtet: 

Einfluss auf die Physiologie  
des vorderen Auges 



 DOZ  12 | 20202

O
PT

O
M

ET
RI

E.

[32] Fadel D, Ezekiel DF. Fenestrated Scleral Lenses: Back to the 
Origins? Review of Their Benefits and Fitting Techniques. Op-
tom Vis Sci. 2020;97:807-20.

[33] Guillon M, Maissa C. Bulbar conjunctival staining in con-
tact lens wearers and non lens wearers and its association with  
symptomatology. Cont Lens Anterior Eye. 2005;28:67-73.

[34] Graham AD, Truong TN, Lin MC. Conjunctival epithelial flap 
in continuous contact lens wear. Optom Vis Sci. 2009;86:e324-31.

[35] Sorbara L, Simpson TL, Maram J, Song ES, Bizheva K,  
Hutchings N. Optical edge effects create conjunctival inden-
tation thickness artefacts. Ophthalmic Physiol Opt. 2015;35: 
283-92.

[36] Wolffsohn JS, Drew T, Dhallu S, Sheppard A, Hofmann GJ, 
Prince M. Impact of soft contact lens edge design and mid-
peripheral lens shape on the epithelium and its indentation with 
lens mobility. Invest Ophthalmol Vis Sci. 2013;54:6190-7.

[37] Bandlitz S, Ruland T, Schwarz D, Jandl A, Wolffsohn J,  
Pult H. Clinical significance of contact lens related changes 
of ocular surface tissue observed on optical coherence image. 
NCC. Veldhoven, Netherlands2018.

[38] Hall LA, Hunt C, Young G, Wolffsohn J. Factors affecting  
corneoscleral topography. Invest Ophthalmol Vis Sci. 2013;54: 
3691-701.

[39] Hall LA, Young G, Wolffsohn JS, Riley C. The influence 
of corneoscleral topography on soft contact lens fit. Invest  
Ophthalmol Vis Sci. 2011;52:6801-6.

[40] Bandlitz S, Baumer J, Conrad U, Wolffsohn J. Scleral topo-
graphy analysed by optical coherence tomography. Cont Lens 
Anterior Eye. 2017.

[41] Fadel D. The influence of limbal and scleral shape on scleral 
lens design. Cont Lens Anterior Eye. 2018.

[42] Pinero DP, Martinez-Abad A, Soto-Negro R, Ruiz-Fortes P,  
Perez-Cambrodi RJ, Ariza-Gracia MA, et al. Differences in 
corneo- scleral topographic profile between healthy and kerato-
conus corneas. Cont Lens Anterior Eye. 2019;42:75-84.

[43] Bandlitz S, Esper P, Stein M, Dautzenberg T, Wolffsohn JS. 
Corneoscleral Topography Measured with Fourier-based Profilo-
metry and Scheimpflug Imaging. Optom Vis Sci. 2020.

[44] Alonso-Caneiro D, Vincent SJ, Collins MJ. Morphological 
changes in the conjunctiva, episclera and sclera following short-
term miniscleral contact lens wear in rigid lens neophytes. Cont 
Lens Anterior Eye. 2016;39:53-61.

[45] Macedo-de-Araujo RJ, Serramito-Blanco M, van der Worp E,  
Carracedo G, Gonzalez-Meijome JM. Differences between  
Inferior and Superior Bulbar Conjunctiva Goblet Cells in Scleral 
Lens Wearers: A Pilot Study. Optom Vis Sci. 2020;97:726-31.


