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In the remaining cases the observations were made only at the
beginning and the end of the test, showing varying degrees of
increase in the amount of error, and in some, reversal of the direction
of deviation. :

Case 7 is of particular interest on account of the high degrees of
the errors, especially of the hyperphoria, which were entirely latent
before the test. This patient was referred on account of severe
neurasthenic symptoms, all causes other than ocular having been
apparently] excluded by her medical adviser. In view of the

Mrs. C.W.A.,aet. 40

Above O° line :

X=Exophoria.
O=R. hyperphoria.

Orthophoria.

Below O° line:

198 X=Esophoria.
O=L. hyperphoria.

extremely low degree of refractive error and the perfect orthophoria,
I was on the point of giving the opinion that ocular causes could
~ also be counted out, but as some of the symptoms seemed to be
closely related to the use of the eyes, I first advised the occlusion
test. The chart shows the result: exophoria eight degrees and
hyperphoria seven degrees, and the subsequent history of the
patient confirmed the importance of the findings.

Cases 8 and 9 are of interest because they are those of mother and
son, both having been under my own observation and that of other
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Above O° line:

X=Exophoria.
O=R. hyperphoria.

Orthophoria.

Below O° line:

X=Esophoria.
O=L. hyperphoria.

Refraction :

R. +0.62 c. 160°.

L. 4+0.62 c. 25°.
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ophthalmologists for ten or twelve years without satisfactory im-
provement being obtained.

Case 10 shows reversal of both vertical and lateral deviations.

Case 11 shows exophoria after the occlusion period, greatly
exceeding the abduction as measured previously.

Experience with this test in a considerable number of cases
suggests the following conclusions:

First : That the length of time ordinarily devoted to tests for
the muscle balance is insufficient for the purpose. It is difficult to
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R. +0'75 D.s.
+1'50 Dc. 110°
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o

say how long a period of occlusion is necessary to bring out the
total error, for there is obviously a limit to the length of time for
which a patient can be subjected to the test. Some of the charts
shown seem to indicate that a week is sufficient to arrive at stability,
but in other cases successive tests have brought out more error.
Thus, in one (Mrs. J. L. H.), the. first period of seven days brought
out an exophoria of four degrees, the second of fourteen days
six degrees, the third of seven days, after an interval in which
prisms had teen omitted, six degrees, and a fourth of seven days

‘ybuAdoo
Ag paosioid 1senb Ag TZoz ‘T Jequiedag uo jwod fwg olg//:dny woiy papeojumoq "0zZ6T MdY T Uo SyTv'#°0lq/9ETT 0T Se paysiignd 1s1y :jowreyydo r 1g


http://bjo.bmj.com/

OccLUSION REVEALING MUSCLE BALANCE ERRORS 153

ten degrees. In some cases in which marked relief has been
experienced by the patient during occlusion, no error has been found
at the end of the period, suggesting as one possible explanation that
the period has been too short to bring about relaxation of the
muscles.

Second : That the results obtained by the usual brief manner of
applying thetest may be misleading not only as to the degree but
also as to the kind of error present. One of the most striking
phenomena seen is the reversal of the direction of deviation. Thus

(10)

Mrs. H. W. S, aet. 43. June 198
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Above O° line :
X = Exophoria.
O = R. Hyperphoria.

Orthophoria.

Below O€ line :
X = Esophoria.
‘ O = L. Hyperphoria.
Wearing :
R. +125s.; 4 1'00 c. 60°.
L.+ 125s.; +1'25 c. 95°.
Refraction without cyclo-
plegia:
R. +1'50s.; + 1°00 c.60°.
L+ 1'50s.; + 0°62c. 70°.

a right hyperphoria before the test may become a left hyperphoria
afterwards or vice versa, the change commonly being accompanied
by the development of exophoria; or, less commonly, an esophoria
changes to an exophoria, or both these changes may be seen in the
same case. The most frequent change seen, however, is an
increase, often very great, in the amount of deviation.

Third : That the prism duction gives no reliable indication of
the presence or amount of a deviation. Previous to my experience
with this test I had been under the impression that the prism
abduction was to some extent a guide to the amount of possible
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exophoria, and that the degree of the latter could not exceed the

former. Numerous observations by the occlusion test completely

disprove any constant relation between the two. The exophoria,
after prolonged occlusion, often exceeds, sometimes very greatly,
the abduction as measured before the test. The same may be said
of hyperphoria in relation to sursumduction, though obscrvations on
this point are not as numerous as those on exophoria.

Fourth : That the effect of an operation on the muscle balance
cannot be determined with any certainty without an occlusion test.
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The cause of failure of operative measures to relieve symptoms may
be shown by an occlusion test, bringing out the fact that the
operative effect has been too small or too great.

Fifth: That the effect of prism exercises is to obscure or render
latent an error previously manifest, such latent error being easily
made manifest again by an occlusion test.

Sixth : That the test brings out conditions which make it
unnecessary to assyme that the constant use of prisms tends to

increase an error, far greater and more rapid change being produced

by the passive relaxation of the occlusion test.
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Seventh : That the paralytic or non-paralytic -character of a
hyperphoria can be determined with much greater ease and certainty
after than before the test.

Eighth : That the theory held by some that the lateral deviations
are secondary to the vertical receives no support from this test so
far as exophoria is concerned. If the latter were due to efforts to
overcome hyperphoria, it would diminish when these efforts cease,
as during an occlusion test. But this is contrary to the facts. It
usually increases. In some cases of esophoria, however, the con-
vergence diminishes, disappears, or is converted into divergence
co-incidentally with increase in the degree or change in the form of
hyperphoria.

A - DISCUSSION UPON THE ILLUMINATION OF
MINES, WITH PARTICULAR REFERENCE TO
MINERS’' NYSTAGMUS*

The Chairman (Mr. J. Herbert Parsons) : I do not think I need
introduce to you, who are interested in this subject, Dr. Lister
Llewellyn. It was an extremely fortunate event when he was
chosen first Tyndall Scholar, and he has very fully justified his
election. He has produced an enormous amount of evidence in
support of the view that the essential cause of miners’ nystagmus
is deficient illumination, and, at least in the opinion of most of us,
he has thoroughly established that view.

Without further preamble, therefore, I will call upon Dr. Lister
Llewellyn to read his paper.

a—LIGHTING CONDITIONS IN MINES WITH SPECIAL
REFERENCE TO THE EYESIGHT OF MINERS

BY

T. Li1sTER LLEWELLYN, M.D., B.S.
_ASSISTANT PHYSICIAN, NORTH STAFFORDSHIRE INFIRMARY

. Synopsis of Contents
I. Lighting conditions in mines—

General remarks.
Photometric measurements. : :

I1. Physiological considerations of the effects of dull illumination
on the eye. .

ITI. The effect of dull illumination on the eyesight of miners—

Injury. ’
Disease.

*This discussion took place at a meeting of the Illuminating Engineering Society, on

February 24, 1920, and is now published by kind permission of that Society.
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