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EXCEPT in hydrophthalmos very little is known about the size and shape of
the cornea in glaucoma. About 100 years ago von Helmholtz (1855) and von
Graefe (1857) supposed that the corneal radius increased when the intra-
ocular pressure was rising. They thought that the shallow anterior chamber
found in acute congestive glaucoma could be explained in this way. How-
ever, when measurements were made, no increase or only insignificant
increases of the radius could be demonstrated. The shallow anterior
chamber is probably the result of genetic factors creating a structure of the
eye predisposing to acute glaucoma but not produced by the acute attacks
themselves (Rosengren, 1930, 1931; T6rnquist, 1953, 1956a, b).
No systematic investigations concerning the radius of curvature of the

cornea in glaucomatous eyes as compared to normal eyes have been made.
The transverse corneal diameter was measured by Smith (1890), who found
that it was, on an average, about 0 5 mm. smaller in glaucomatous eyes than
in normal eyes. The small cornea was thought to be combined with a small
eyeball, and a disproportion in size between the corneo-scleral capsule and
the lens was considered to be a predisposing factor in glaucoma.

In the present paper a comparison is presented between the radius of
curvature of the cornea in a series of cases of acute glaucoma and that in a
series of normal eyes. The purpose is to elucidate the problems of the
specific structure of the eye in this disease.

Method
The radius of curvature of the cornea was measured along the two principal

meridians with a Javal-Schiotz ophthalmometer (Haag-Streit). The readings were
made to within 0 05 mm. In astigmatism the average of the two radii was
recorded.

Material
The chamber depth was measured in a series of 146 eyes from 95 patients with

primary acute glaucoma (Tornquist, 1956b), and in these eyes the corneal radius
was also recorded. The corneal radius was also measured in a series of 398
normal eyes of persons aged 20-65 years. The chamber depths of these eyes had
been reported previously (T6rnquist, 1953). This series comprised a representa-
tive selection of subjects with regard to distribution of age, sex, and refractive
errors.
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Results
The corneal radius in the series of normal eyes and eyes with acute

glaucoma is shown in the Figure and Table I. There seems to be no

significant deviation from the
normal distribution in either

X 60 series. The mean of the normal

subjects is 7-78±0-015 mm.

° 40 - r' \ (standard deviation 0-29 mm.).
These values agree with those

found in earlier investigations
Z20 - /i\/ (Hess, 1903; Stenstrom, 1946).

In the glaucomatous eyes the

v -- _ > mean is 7-53±0-023 mm.
7-0 7-5 80 85 (standard deviation 0-27 mm.).
CORNEAL RADIUS (mmJ The difference between the two

FIGuRE.-Comeal radius in a series of 398 normal means is 0-25 ±0-027 mm. and
eyes (whole line) and 146 eyes with acute glaucoma thus statistically significant.

(dottedline).thssaitcfyigfcn.Acute glaucoma is more fre-
TABLE I

CORNEAL RADIUS IN EYES WITH ACUTE GLAUCOMA AND IN NORMAL EYES

Eyes Number Average Corneal Radius (mm.)

Glaucomatous ... ... ... 146 7.53 ±0-023

Normal ... ... ... ... 398 7-78 ±0-015

Difference ... ... ... 0-25 ±0-027

quently found in elderly women than other individuals (Tornquist, 1956a).
The present series also contains a majority of females (71:24), and thus, the
sex distribution is not the same as in the normal series. According to
Stenstrom (1946), the corneal radius seems to be smaller in females than in
males and it is possible that this explains to some extent the dissimilarity
between the glaucomatous and the normal series. However, when the
glaucoma series is compared with the elderly women of the normal series
(98 females aged 50-65 years) the difference is still significant (Table II).

TABLE II
CORNEAL RADIUS IN EYES WITH ACUTE GLAUCOMA AND IN NORMAL

EYES OF WOMEN AGED 50-65 YR.

Eyes Number Average Corneal Radius (mm.)

Glaucomatous ... ... ... 146 7-53 ±0-023

Normal ... ... ... ... 98 7-82 ±0-033

Difference ... ... ... 0-29 ±0 040
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There seems to be no correlation between the corneal radius and the
chamber depth in normal eyes (Stenstr6m, 1946). Table III shows a com-
parison between 57 normal eyes with a chamber depth of the same magni-
tude as the majority of the glaucomatous eyes (1-5-241 mm.) and 76 eyes
with acute glaucoma and a chamber depth between the same limits. The
changes in the means after this selection are small, and the difference between'
the two new means is still statistically significant.

TABLE III
CORNEAL RADIUS IN EYES WITH ACUTE GLAUCOMA AND IN NORMAL

EYES
(Selected group with chamber depth between 1P5 and 2-1 mm.)

Eyes Number Average Comeal Radius (mm.)

Glaucomatous ... ... ... 76 7 50 ±O-028

Normal ... ... ... ... 57 7-73±0037

Difference ... ... ... 0-23 ±0-046

In 47 cases of uni-ocular acute glaucoma, the average difference between
the corneal radius of the healthy eye and that of the diseased eye is very
small and statistically insignificant (0{004 mm.). If the disease contributes
to the reduction of the radius, a marked difference would be expected.
Thus, it is probable that the radius is the same even before the disease and
that the small radius as well as the shallow chamber is a predisposing factor
in acute glaucoma.

Comment
The results indicate that in acute glaucoma the corneal radius is on an

average about 4 per cent. less than in normal eyes. This reduction probably
characterizes the structure of an eye predisposed to this condition. Earlier
investigations indicate that a shallow anterior chamber is also common in
eyes predisposed to this condition. The chamber depth is on an average
30 per cent. less than in normal eyes (T6rnquist, 1956b). On account of the
difference in reduction of these two measurable elements it seems as if the
anatomical proportions are changed. However, a closer analysis will
require further measurements, especially of the diameter and length of the
eyeball and the size of the lens.

Summary
(1) The radius of curvature of the cornea in eyes with acute glaucoma is

on an average 4 per cent. less than in normal eyes.
(2) The small radius seems to be a predisposing factor in the aetiology of

the disease.

423

 on M
ay 16, 2023 by guest. P

rotected by copyright.
http://bjo.bm

j.com
/

B
r J O

phthalm
ol: first published as 10.1136/bjo.41.7.421 on 1 July 1957. D

ow
nloaded from

 

http://bjo.bmj.com/


424 RAGNAR TORNQUIST

(3) The difference in the reduction of the corneal radius and that of the
chamber depth indicates a disproportion in the structure of an eye predis-
posed to acute glaucoma.
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