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Figure 3 The typical corneal epithelium 6 months after start of extended wear soft contact lens use in the four groups.
(A) Group 1, (B) group 2, (C) group 3, (D) group 4. The epithelial cell size is larger in the latter groups.

lowered oxygen level, because rigid gas perme-
able contact lenses with the same oxygen trans-
missibility do not change the epithelial cell
size.!3 One possible mechanism is suppression
of desquamation. Recently, the concept of
apoptosis, or programmed cell death, has been
introduced to explain epithelial maintenance.
Several factors may trigger apoptosis. In cul-
tured epithelial cells, it is known that exposure
to air accelerates differentiation/development,
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Figure 4 The relation between corneal epithelial cell size
and continuous wearing time (CWT).

and the same mechanisms may apply to
corneal epithelial maintenance. = When
EWSCLs are worn, the corneal epithelium is
not exposed to fresh air, and this may delay
programmed cell death.!8 Since the effect of
the extended wear was not apparent at 1 week,
but cell size was increasingly larger with overall
duration of lens use after 1 month, the epithe-
lium appears to require a long time to stabilise.
Further study is necessary regarding the mech-
anism of enlargement of epithelial cells.

The effect of EWSCL on the corneal epithe-
lium is not an all or nothing phenomenon but
is proportional to CWT. Large studies have
shown increased rates of corneal pathology
with longer CWTs. Although our study was
relatively small, it appears that wearing lenses
even over a single night increases the risk of
corneal complications by altering epithelial
morphology.

1 Poggio E, Glynn R, Schein O, Seddon J, Shannon M,
Scardino V, er al. The incidence of ulcerative keratitis
among users of daily-wear and extended-wear soft contact
lenses. N Engl ¥ Med 1989; 321: 779-83.

2 Buehler P, Schein O, Stamler J, Verdier D, Katz J. The
increased risk of ulcerative keratitis among disposable soft
contact lens users. Arch Ophthalmol 1992; 110: 1555-8.

3 Poggio E, Abelson M. Complications and symptoms in



Downloaded from bjo.bmj.com on February 13, 2012 - Published by group.bmj.com

disposable extended wear lenses compared with conven-
tional soft daily wear and soft extended wear lenses.
CLAO ¥1993;19: 31-9.

4 Dart ], Stepleton F, Minassian D. Contact lenses and other
risk factors in microbial Kkeratitis. Lancet 1991; 338:
650-3.

5 Schein O, Glynn R, Poggio E, Seddon J, Kenyon K. The
relative risk of ulcerative keratitis among users of daily-
wear and extended-wear soft contact lenses: a case-con-
trol study. N Engl ¥ Med 1989; 321: 773-8.

6 Hamano H, Hori M. Effect of contact lens wear on the
mitoses of corneal epithelial cells: a preliminary report.
CLAO ¥ 1983; 9: 133-6.

7 Gilbard J, Gray K, Rossi S. A proposed mechanism for
increased tear-film osmolarity in contact lens wearers. Am
¥ Ophthalmol 1986; 102: 505-7.

8 MacRae SM, Matsuda M, Yee R. The effect of long-term
hard contact lens wear on the corneal endothelium.
CLAO ¥ 1985; 11: 322-6.

9 Lemp M, Gold J. The effects of extended-wear hydrophilic
contact lenses on the human corneal epithelium. Am ¥
Ophthalmol 1986; 101: 274-7.

10 Tsubota K, Yamada M. Corneal epithelial alterations
induced by disposable contact lens wear. Ophthalmology
1992; 99: 1193-6.

Increase in corneal epithelial cell size with extended wear soft contact lenses depends on continuous wearing time 147

11 Tsubota K, Yamada M, Naoi S. Specular microscopic
observation of human corneal epithelial abnormalities.
Ophthalmology 1991; 98: 184-91.

12 Tsubota K, Yamada M, Naoi S. Specular microscopic
observation of normal human corneal epithelium.
Ophthalmology 1992; 99: 89-94.

13 Tsubota K, Toda I, Fujishima H, Yamada M, Sugawara T,
Shimazaki J. Extended-wear soft contact lenses induce
corneal epithelial abnormalities. Br ¥ Ophthalmol 1994;
78: 907-11.

14 Tsubota K. Corneal epithelium following intraepiker-
atophakia. ¥ Cataract Refract Surg 1991; 17: 460-5.

15 Tsubota K, Chiba K, Shimazaki J. Corneal epithelium in
diabetic patients. Cornea 1991; 10: 156—60.

16 Holden BA, Mertz GW. Critical oxygen levels to avoid
corneal edema for daily and extended wear contact lenses.
Invest Ophthalmol Vis Sci 1984; 25: 1161-7.

17 Tsubota K, Yamada M. The effect of aldose reductase
inhibitor on the corneal epithelium. Cornea 1993; 12:
161-2.

18 Regnier M, Schweizer J, Mechel S, Bailly C,
Prunieras M. Expression of high molecular weight
(67K) keratin in human keratinocytes cultured on dead
de-epidermized dermis. Exp Cell Res 1986; 165:
63-72.


http://bjo.bmj.com/
http://group.bmj.com/

Downloaded from bjo.bmj.com on February 13, 2012 - Published by group.bmj.com

BIO Increase in corneal epithelial cell size with
J extended wear soft contact lenses depends
on continuous wearing time.

K Tsubota, S Hata, | Toda, et al.

Br J Ophthalmol 1996 80: 144-147
doi: 10.1136/bjo.80.2.144

Updated information and services can be found at:
http://bjo.bmj.com/content/80/2/144

These include:

References  Article cited in:
http://bjo.bmj.com/content/80/2/144#related-urls

Email alerting Receive free email alerts when new articles cite this article. Sign up in
service the box at the top right corner of the online article.

Notes

To request permissions go to:
http://group.bmj.com/group/rights-licensing/permissions

To order reprints go to:
http://journals.bmj.com/cgi/reprintform

To subscribe to BMJ go to:
http://group.bmj.com/subscribe/


http://bjo.bmj.com/content/80/2/144
http://bjo.bmj.com/content/80/2/144#related-urls
http://group.bmj.com/group/rights-licensing/permissions
http://journals.bmj.com/cgi/reprintform
http://group.bmj.com/subscribe/
http://bjo.bmj.com/
http://group.bmj.com/

