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Summary

The recovery and reinnervation of corneal
sensitivity was examined at 82 patients after
Excimer - Laser - Ablation, at 35 patients after
Radial Keratotomy and at 7 patients after Epi-

investigations, aesthesiometry is not yet widely
used because of the difculties of the technique.
Because of the low treshold values the applied
force also must be very small; furthermore the
measurement has to be rapid and reproducible. Up
to now the methods used have not met these
requirements: Fibre laments have been used in
modern instruments but these vary with age andkeratophakia. The aesthesiometer of Draeger used ff [Cd b humid" and the em[u’rc of

in this retrospective study is extremely precise and are Q. CC y y p
independent of external changes in temperature the mt‘ The Speed and angle of the approach and
and humidity. It could be shown that the corneal
sensitivity after radial keratotomy does not change.
Even 3 years after Epikeratophakia the lenticle
center showed asensible tresholds. The recipients
cornea showed normal values at the circular
trephination after 6 months. We could de-
monstrate that the reinnervation of corneal
sensitivity after Excimer - Laser - Ablation is parallel
to the woud healing and corresponds to the
ablationdepth.

Key-Words: Corneal Sensitivity - Refractive
Surgery

Introduction

Touching the cornea triggers one of the most
sensitive protective reexes of the human body.
The treshold of sensitivity, especially in the center
of the cornea, is exceedingly low, so that
pathological changes can be diagnosed early and
very precisely. Although this has been recognized
since von Frey (4) published his original
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the elasticity of the lament vary, not to mention
the skill of the examiner, so that the unreliability
of the measurement has long hampered its use
both clinically and in research.

We have developped a new method of measu-
ring the corneal sensation very precisely and have
been able to determine the reinnervation of the
cornea, especially after surgical procedures. In this
way we have been able to assess not only wound
healing but also the state of the comeal metabolism
(1, 2, 3). Incising the cornea cuts numerous
centripetal nerve bres and corneal sensitivity has
been used as a sensitive indicator of the
reinnervation of the particular area of the cornea
after cataract extraction and penetrating corneal
grafting. At cataract surgery the bres are cut at
the limmbus in a semicircle, whereas in corneal
grafts the bres are cut within the cornea and in
a complete circle (6,8).

However, what happens to corneal sensitivity
after Excimer - Laser - Ablation, after Radial kera-
totomy (5) or after Epikeratophakia (7)?

Method

The aesthesiometer used in this study is



M KOHLHAAS. J. DRAEGEFL A BOHM 231

extremely precise and is independent of external
changes in temperature and humidity. One hand
holds the instrument.
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Fig. I An cstcsioineter ready for use

With the ngertip the motion of the contact pin
is released and at the same time the force applied
is diminished or increased. Optical control of the
measurement is mandatory in order to determine
the precise location of contact with the corneal
epithelium.

Fig. 2 Optical control of the contact pin

The contact pin touches the cornea rapidly at
a predetermined speed which is automatically
controlled. The focus adjustment is facilitated by

focusing cross lines. The illumination is part of the
instrument. The treshold prole of the instrument
is determined rst. Before touching the corneal
epithelium the forward motion is slowed down to
avoid any ballistic effect.
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Patients

In a retrospective study between one month and
three years we measured the corneal sensitivity
and reinervation after Excimer - Laser - Ablation.
Radial Keratotomy and Epikeratophakia.

82 patients after Excimer - Ablation, 51 female
and 51 male, age between l8 and 51 years, with
a preoperative myopia between -1,0 and -25,0 dpt.
with an ablated optical center between 4,5 and 5,5
mm were examined.

55 patients after Radial keratotomy, 21 female
and 14 male, age between Zl and 57, with 4' 16
incisions and a preoperative myopia between -15
and -15,0 dpt and an optical zone of 5,5 -45 mm
were examined.

7 patients after Epikeratophakia, 3 female and
4 male, age between 19 and 35, with a preoperative
myopia between -15,0 and -24,0 dpt and a lenticle
diameter of 7,5 - 8,5 mm were examined.

Results
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In our measurements at corneas after Radial . .

Keratotomy it could be shown that the corneal DISCUSSIQI1
sensitivity is normal even one month after surgery.
The central and peripheral sensitivities have an
intact treshold pattern like healthy corneas. Concerning Radial Keratotomy we could prove

the anatomical corneal structure that radial in-
cisions do not cut the centripetal nerve bres likeThe central sensitivity after Epikeratophakia was after transverse incisiorm

totally asensible even three years after surgery. The
peripheral parts of the refractive lenticle of each The Supercial circular Uephination of the
pausm Showed three years later 3 mud cornea as a preparatory procedure for the Epiehyposensibility. The recipient cornea showed one - - .

. . . keratophakia leads to peripheral mild hypo-
year later next to the circular trcphmauon 3 normal sensitivity which corresponds to the retrograde
sensitivity‘ nerve bre degeneration. Because of the small

C 1 nd h al. d b 1. circular wound surface, the dissected supercial
Omca “On C mg an me 3 O ‘Sm can nerves and the reduced metabolism at the lenticleeffect the outcome of refractive corneal surgery the regeneration and ingrowth of bres am‘

ii] glencml and Excimcr ' Laser ' Ablation in pi“ slowed down . In this way we have been able toti . .Cu gr assess not only wound healing, but also the state
_ of the corneal metabolism inside the lenticle.The temporal response of the comea to Excimer

- Laser » Ablation can be diveded into three phases: . .

Acute phase 0~~i weeks, intermediate phase 4 During th¢ a.cu[€. Ph.a‘lsc of wound heal“.1%1' {hi
weeks to 6 months and long-term phase 6 months comea Starts its mma. rcSpOn.sc to. epn emand removal and photoablation. In this period corneal

sensitivity is decreased. In the intermediate phase
,0-SN the epithelium remodels itself to a normal
mo r structure. Nerve bres regenerate inside the
no ablated area. However, the corneal sensitivity is

200
still decreased because a large number of

too ,'-,‘, ‘*~.\ fibroblasts populates the anterior stroma which
\“~~\_ correspond a clinical subepithelial haze and loss

so i_\\\\ \‘*~~-__\ of refractive effect.
X s “ex.

'° ‘ \ In the long-term phase the subepithelial stroma
2° \‘ remodels itself and corneal haze disappears.

5 ‘ A ' ' £2 ' ' ‘ ' I 14 : iii (molt Corneal sensitivity and refraction are almost nor-
mal and stable. However, ablating more than 100

131% :~::Y§1'::"-i iiZi nrn or I0 dpt leads to instable refractive results and
:_-_=::'_: 2:‘;-2 ‘I; a decreased corneal sensitivity. The more stroma

is ablated, the worse is the refractive stability and
Fig. 4 Corneal reinnervation after Excimer - Laser - Ablation Cvcn Scnsitivity This proves histologjau ndings

that the deeper corneal stroma contains less nerve
Ablating the anterior stroma of up to 150 mm bres than the supercial parts. With our exa-

causes large to mild hyposensibiliry in the rst mination we are able to show that the regeneration
weeks after surgery. The supercial nerve bres of nerve bres after Excimer - Laser - Ablation is
are destroyed and need time to regenerate. After parallel to the stromal wound healing 5.
6 months the comeal sensitivity is almost normal.
However, ablating more than 150 nm, which
means a correction more than I6 dpt, causes large References
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