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Abstract - Corneal configuration change due to recent keratorefractive surgery such
as photorefractive keratectomy (PRK), photherapeutic keratectomy (PTK), and laser in-
situ keratomileusis (LASIK) reduce the corneal rigidity, and will result in significant
underestimation of postoperative intraocular pressure (IOP) measurement. So we have
analyzed the relation between corneal cofiguration change and postoperative measurement
of IOP in keratorefractive surgery (PRK, PTK, and LASIK).

Actual IOP was controlled using a manometer inserted into the anterior chamber of
enucleated pig eyes. Clinical IOP was measured with electronic applanation tonometer
(Tono-Pen XL, Menter) at several heights of manometer, central corneal thickness (CCT)
was measured with ultrasonic pachymeter (SP-2000, Tome) before and after IOP measure-
ment, and anterior corneal curvature with Orbscan (Orbtech). Each measured IOP was
analyzed statistically with linear regression and paired t-test.

Measured IOP of the group of normal eyeball with various CCT was increased in every
experimentation as CCT increased. And measured IOP of automated lamellar keratoplasty
(ALK) performed group was significantly reduced as CCT reduced. Linear correlation was
established between set up IOP and measured IOP, with correlation coefficients close to
unity. Correlation between CCT and the measured IOP, CCT and the difference of the
measured IOP to each sample was statistically highly significant (P<0.001). Measured
anterior corneal curvature at 3 mm diameter of central cornea of the ALK performed group
was decreased as IOP increased.

Results of our investigation show that CCT has a larger effect on the measurement of IOP
than central corneal curvature and corneal hydration. We should take into consideration
the corneal configuration change for proper assessment of postoperative IOP measurement
in recent keratorefractive surgery.
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Fig. 1. Experimental setup for intraocular pressure (IOP) control

with water manometer.

Base-line is settled at the level of the point of 24G needle
inserted at the limbus into the anterior chamber. Each needle
is connected to the line from the bottle by the three-way valve.
Height of manometer is provided from Base-Line to Water

-Line in the bottle.
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Fig. 2. Fixation-plate for the enucleated pig eyeball.
Upper figure is the bottom side view of the
fixation-plate which is made of acrylic resin.
A beveled hole is made at the center of this
plate. Lower figure is the cross section of this

plate.
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Fig. 3. Relationship between measured IOP and height of manometer in normal pig
eyes as a function of central corneal thickness (CCT).
Fig. 3 means that the deviation of CCT of normal cornea cause the change
of measured IOP. It tend to overestimate IOP in structurally thicker corneas.
Linear regression is shown as each doted line. And rigid line means actual IOP
of manometer.
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Fig. 4. Relationship between measured IOP and height of manometer in resected pig
eyes with microkeratome as a function of CCT.
Fig. 4 means that the deviation of CCT sliced thinly by ALK cause the
change of measured IOP. It tend to underestimate IOP in structurally thinner
corneas.
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Fig. 5. Effect of IOP changes on the anterior curvature of the whole cornea.
Anterior corneal curvature was slightly increased as actual IOP increased.
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Fig. 6. Effect of IOP changes on the anterior curvature of the central cornea (3
mme).

At the 3 mm diameter of central corna, the anterior corneal curvature was
differently recorded between ALK performed group to ALK not performed
group. ALK not performed groug did not change so much in anterior curva-
ture of cornea as the increased actual IOP. Anterior corneal curvature of ALK
performed group was decreased as actual IOP increased.
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Fig. 7. Relationship between measured IOP and height of manometer in normal and
resected eyes as a function of CCT.

Fig. 7 shows the similar result to Fig. 3 and 4. Deviation of CCT cause the

change of measured IOP. Stracturally thinner corneas tend to underestimate
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Fig. 8. Effect of corneal hydration on measured IOP and CCT.
Each mark pointed I is the results of the original hydrated cornea. II, III
are the results of dry surface condition. IV, V, VI are the results of wet surface

condition. Corneal hydration increased from IV to VI. The height of manome-
ter settled at 30 cmH,O.
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Fig. 9. Measured IOP versus normalized CCT in normal corneas.
Each rigid line is linear regression of measured IOP. The linear regression
inclines as the increase of actual IOP.
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Fig. 10. Measured IOP versus remained CCT after corneal resection.
Linear regressionis shown as a rigid line. The inclination of linear regres-
sion increased more remarkablly as actual IOP increased.
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