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Abstract

A differential equation that describes the photographic density change along the anterior
posterior axis (A-P axis) of the lens on Scheimpflug photograph was derived. The equation is dln P(x)/
dx=dInSC(x)/dx— (SC(x)) +ABS(x) ), where P(x), SC (x), ABS (x) are scattered light intensity, the
scattering coefficient and absorption coefficient at x respectively, x being the coordinate on the A-P
axis. The left hand side of the equation is approximately proportional to the differential of the
photographic density. Using the equation, a new method, tangent methed (TM) utilizing the density
tangent along the A-P axis was suggested. Using image analysis on a pernonal computer, 50 black and
white Scheimptlug photographs were measured and compared with the values obtained from the mean
density method of Chylack et al. The range of tangent values was 0.78 to 6.89 and the correlation
coefficient with the mean dentity was -0.915. (Acta Soc Ophthalmol Jpn 92 : 1833—1838, 1988)
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Fig. 1 Derivation of differential equation. I (x) is
light intensity at the point x on the anterior-
posterior axis of the lens. SC (x) and ABS (x) are
the scattering and absorbtion coefficients at point
x respectively. P (x) is the light intensity at the
corresponding point on the film. k is a contant.
The last equation states that if the scattering
coefficient is constant (d(InSC (x)/dx is zero), the
differential of 1nP (x) (=the differential of photo-
graphic density) is equal to the sum of scattering
and absorbtion coefficients.
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Fig. 2 A digitized image of Scheimpflug photo-
graph of the lens and densitometry along the
anterior-posterior axis. The horizontal line on
the lens indicates the region at which den-
sitometry was conducted. The right upper graph
shows the density change within the nuclear
region of the lens.
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Fig. 3 The method for calculating corrected tangent. The best fitted line of the
density curve was determined manually. The tangent of the curve was standard-
ized by the length of the film and gray scales. Corrected tangent is Y # 256/52.5
* X % (D1—D3) where D1 and D3 are the densities of the gray scales.
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Table 1. Examples of mean density and corrected

tangent mesurements. Hy is the Y in the Fig. 3.
D1 D3 is the difference of the densities of the two
gray scales.

name | S3N.. | Hr(¥sno | DI-Dg | cprrected
L W, S, 144.0 13.0 33 3.87
2 C.N. | 169.6 8.9 26 3.38
3 L.B. 185.0 8.5 33 2.58
4 W. F, 171 .4 8.0 29 2.78
5 T.G. | 163.3 9.1 3 2.58
6, M E. 197.0 4.8 34 0.89
7. D.M. 150.2 15.0 38 3.78
8 Tz I 132.6 24.2 42 5.51
o, NM. | 1334 | 207 44 5.37
10, S.M. | 120.0 28.2 42 6.42

Table 2. Reproducibility of corrected tangent.

Three different degrees of cataract were me-

asured 6 times. The reproducibility is expres-
sed as the standard deviation divided by the
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Fig. 4 Correlation between corrected tangents and mean densities. There is a
strong negative correlation. (The correlation coefficient is -0.915)
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