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Corneal sensitivity during the menstrual cycle
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SUMMARY Corneal sensitivity was determined in 5 women with regular menstrual cycles by means
of a new aesthesiometer developed by Drager. Throughout one menstrual cycle we measured
corneal touch thresholds (CiT) daily and did serial determinations of urinary luteinising hormone
and pregnanediol levels. CTT rose in 4 women with proved ovulation in the days before or on the
day of ovulation, while corneal sensitivity remained unchanged in one anovulatory subject. We
observed no changes in CTT prior to menstruation. The decrease in corneal sensitivity might be
related to the preovulatory oestrogen peak.

A reduction in corneal sensitivity in the female occurs
not only after operations on the eye, in various
metabolic diseases, and after long-term use of contact
lenses, but also in relation to physiological changes of
the organism, for example during pregnancy.'
Therefore one might assume that corneal sensitivity
of the healthy eye also varies during the menstrual
cycle. Millodot and Lamont described a significant
reduction in corneal sensitivity in the days prior to the
onset of menstruation.2 These authors measured
corneal sensitivity in 2 women daily and in 7 women at
intervals of 2 weeks during the menstrual cycle by
means of a Cochet-Bonnet aesthesiometer.
With the introduction of the electromagnetic aes-

thesiometer ofDrager a quantitative and reproducible
method for the determination of corneal touch
threshold (CiTT) became available.34 The purpose of
the present study was to assess corneal touch
thresholds with this new aesthesiometer during the
menstrual cycle and to relate possible changes in
corneal sensitivity to serial measurements of
luteinising hormone and pregnanediol.

Patients and methods

Five healthy women between the ages of 21 and 35
years (mean age 26-8 years) with no eye disease and
regular menstrual cycles volunteered for this study.
Corneal touch threshold was assessed daily during
one menstrual cycle. All examinations were
performed by the same author in a separate room
between 8 and 10 a.m.5
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The electromagnetic aesthesiometer of Drager was
used in order to obtain reproducible values for corneal
touch threshold.34 The instrument consists of a metal
tactile probe with a diameter of 0-5 mm. In order to
avoid a ballistic effect the probe is approximated with
nonlinear velocity. The probe touches the cornea at a
right-angle under direct vision of the examiner. The
pressure of the probe can be increased continuously;
pressure values are shown on a digital display between
1 and 1000x 10-5 N.
For the determination of corneal touch threshold

we selected a point on the cornea at 6 o'clock 1 mm
from the limbus. This point was chosen because
corneal sensitivity is known to be low in the centre of
the cornea, and changes in corneal sensitivity would
be more difficult to prove in this area. In addition the
lower part of the cornea is more accessible and usually
unaffected by the patient's apprehension. Care was
taken not to hold the upper lid. Originally we
measured CIT on both eyes. Since the differences
were not significant w' evaluated CTT values from
the right eye only in accordance with other studies.6
The actual day of ovulation was determined by

serial measurements of luteinising hormone (LH).
From day 10 through day 18 samples ofmorning urine
were assayed forLH bymeans ofthe immunochemical
method Hi-Gonavis.7 To characterise the luteal phase
urinary pregnanediol excretion was determined in
night urine samples, and 24-hour pregnanediol
excretion was calculated every other day from day 6
through day 28 of the menstrual cycle.8

Results

All 3 subjects with proved ovulation had CTT rises
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Fig. I Corneal touch thresholds (CTT. x In-5 N) in .

women (cases 1. 2, 3) with proved ovulation, mean urinarv
luteinising hormone (LH, lU/I), and mean pregnanediol
values (mg/24 h). Hatched areas indicate menstruation.

immediately prior to (subject I and 2) or on the day of
(subject 3) the LH peak. During the follicular and
luteal phase CTT values varied between I and 4x IO-'
N in all women. The periovulatory rise was at least 2-
fold (subject 1). in subjects 2 and 3 even 4-fold (Fig. 1).

Subject 4 had a menstrual cycle of 29 days with no
LH peak and no rise in pregnanediol excretion. This
patient seemed to have an anovulatory cycle, perhaps
owing to oral contraceptives taken contrary to the
protocol and without our knowledge (Fig. 2).

Subject 5 had a menstrual cycle of 33 days. An LH
peak was not observed, since LH measurements were
discontinued on day 18. The increased pregnanediol
excretion towards the end of the observation period
implies ovulation around day 23-24 together with
slight luteal insufficiency. Corneal touch thresholds
varied between 1 and 3x 1O- N with a rise to 4x 10-5
N on day 15 (Fig. 3).

Discussion

Numerous studies have been done to try to correlate
ocular changes with hormonal changes during the
female menstrual cycle.26 Many investigators,
however, either used instruments which did not give
reproducible results or failed to characterise the
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Fig. 3 Corneal touch threshold
(CTT, x 10- N), urinarv
luteinising hormone (LH, IU/l),
and pregnanediol (mg124 h) in case
5. Dav ofovulation calculated
according to the rise in
pregnanediol excretion. Hatched
area indicates menstruation.
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menstrual cycle adequately by means of endocrino-
logical parameters. In a detailed study of ocular and
hormonal variables throughout the menstrual cycle
Feldman and coworkers6 were unable to identify
significant changes in intraocular pressure, anterior
chamber depth, corneal thickness, and tear pro-
duction. As for corneal sensitivity, Millodot and
Lamont demonstrated a premenstrual rise in comeal
touch thresholds in 2 subjects but did not prove
ovulation by means of endocrinological para-
meters.2
Four of the 5 subjects in our study had ovulatory

menstrual cycles of 28 to 33 days. CTT values varied
between I and 3x IO-' N. with a 2- to 4-fold rise just
before or on the day of ovulation in 3 women.
However, in subject 5 the rise in CTI occurred 7-8
days prior to the presumed day of ovulation and was

less marked than in the other subjects. One patient
(subject 4) had an anovulatory cycle of 29 days;
corneal touch threshold values stayed constant
between I and 3x10- N throughout the menstrual
cycle. In this cycle LH showed only a small rise on day
15, followed by a monophasic pregnanediol excretion
pattern indicative of anovulation.
Our study points towards a relationship between

ovulation and reduced comeal sensitivity, since all
subjects with ovulatory cycles showed a reduction in
corneal sensitivity a few days before or on the day of
ovulation. In the subject with an anovulatory cycle
(subject 4) corneal sensitivity stayed fairly constant
throughout the whole cycle. However, we were
unable to confirm the premenstrual rise in CTI values
described by Millodot and Lamont.2 None of our 5
subjects showed either an increase or a decrease in

CTT values in the days preceding the onset of
menstruation.

Since in normal menstrual cycles a significant rise in
oestrogen levels is seen 2 to 3 days prior to the LH
peak,9 one might assume that this preovulatory
oestrogen rise is related to the observed decrease in
corneal sensitivity. In subject 5 CTT' rose 9-10 days
before the rise in pregnanediol excretion. This obser-
vation does not necessarily refute the hypothesis of a
relationship between comeal touch threshold and the
preovulatory oestrogen rise, since the menstrual cycle
in subject 5 was prolonged and had a shortened luteal
phase of 9-10 days. Since most cycles with luteal
insufficiency are also characterised by a reduced pre-
ovulatory oestrogen rise, a possible explanation could
be that in the menstrual cycle of subject 5 an immature
follicle was luteinised around day 19, but a subsequent
low LH peak caused only a delayed luteinisation with
a delayed rise in urinary pregnanediol values.
Though our study provides some evidence for a

relationship between oestrogen and corneal sensi-
tivity, definite proof has not yet been provided. In
addition it is not clear whether oestrogen has a direct
effect on the eye or acts indirectly via intraocular
pressure, comeal oedema, or circulatory changes in
the eye. So long as the exact mechanisms responsible
for changes in corneal sensitivity remain to be
elucidated it will be difficult to establish a clear-cut
relationship between any one parameter and corneal
sensitivity.
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