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ABSTRACTS

I.-ACCOMMODATION

(i) Yeld, R. A. (Edgewood, B.C.).-A thesis on accommodation
in the human eye.

(1) In this thesis Yeld has collected a great deal of information
concerning the accommodation of the eye and has considered one
by one the various hypotheses that have been put forward to explain
the various phenomena.

In the introduction he discusses the anatomical details of the parts
of the eye involved, quoting freely from the works already
published. He then passes to a r6sum6 of the work of Gullstrand
on the lens in accommodation, work chiefly aimed at explaining the
discovery of Young that the amplitude of accommodation at the
periphery of the lens was not the same as that at the centre of the
lens. In Part III the changes that take place in the lens are
described and discussed, together with the views of Tscherning,
Helmholtz, Fincham, Duane, Luedde and Gullstrand.
There is one hypothesis: The hydraulic-that receives a good

deal of attention and seems to be the one that is favoured by the
author, although he admits difficulties. This hypothesis was brought
to the notice of English readers by Lindsay Johnson in 1924. It,
however, cannot explain the parabolic form of the lens upon accom-
modation, which was first seen by Tscherning and caused him to
formulate his hypothesis that during accommodation the zonule
was tightened.

Helmholtz' original explanation held until Tscherning made his
discovery in'1894. Almost every observation that has been made
since that date has tended to prove that the zonule was relaxed
during accommodation, the observation by Hess in 1910 that the
amplitude varied with the position of the head, increased when
bent forward and decreased when lying on the back, proved con-
clusively that the lens moved forward or backwards as the case
might be. There were also other entoptic observations of his that
proved the loosening of the lens during accommodation. Never-
theless, the parabolic deformation of the anterior lens surface still
remained unexplained, and the key of this was given in
1925 by Fincham, all of whose subsequent work has shown
that the elasticity of the capsule and its varying thickness,
-together with the proof of the lack of elasticity of the lens
substance, explain all the phenomena that take place in the lens
during accommodation.
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ACCOMMODATION

The author finds difficulty in following the Helmholtz
hypothesis; in that, assuming the zonule to be relaxed and that
the capsule be relaxed with it, and that the capsule behaves as
Fincham has shown, why should the lens substance follow the
capsule ?

But given a firm support from the vitreous behind (as Fincham
has shown) there seems no difficulty in understanding the mould-
ing of the lens by the capsule, and it is not easy to accept the
suggestion that suction is produced by a potential vacuum between
the relaxed capsule and lens substance.
The author's paper remains as a valuable resume of the various

views that have been expounded and with its extensive biblio-
graphy will be an excellent work of reference.

CHARLES GOULDEN.

(2) Fincham, E. F. (London). -The function of the lens capsule
in the accommodation of the eye. Reprinted from the
Transactions of the Optical Society, Vol. XXX, No. 3, 1928-29.

(2) In 1924 Fincham published a paper on "The Changes in the
Formn of the Crystalline Lens in Accommodation" (Transactions
of the Optical Society, 1925), which was amplified in a communi-
cation to the Optical Convention in 1926. He has followed up
these investigations amplifying his views by further observations.

It will be remembered that he suggested that the change in
form of the lens during accommodation was caused by the pressure
of the elastic capsule moulding the lens substance, and he offered
an explanation of the parabolic form of the anterior surface of the
accommodated lens by the unequal pressure of the lens capsule
which he showed varied in thickness in different parts. This
varying thickness was noted by Salzmann, but its significance
had not been appreciated before.
By the Helmholtz hypothesis it is suggested that accommodation

is produced by the elastic lens becoming more globular when the
pressure exerted by the lens capsule is removed by the contracting
of the ciliary muscle. This means that if the lens were removed
from its capsule it would become more globular than before.
This has been investigated in this research by means of

photography, the result being that in the higher primates who
show a variation in the thickness of the capsule, the anterior
surface of the lens is parabolic when the lens is freed from its
attachments, but this parabolic deformation disappears when the
capsule is removed.
The conclusions reached are:
1. The lens surface increases in curvature and assumes the

accommodated form when released from its suspensions.
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2. The conoidal form of the lens surface is found only in those
cases where the anterior capsule has a relatively thin central area
surrounded by a zone of greater thickness.

3. The primate lens loses its characteristic accommodated
form when the capsule is removed.

4. The amplitude of accommodation is small in those animals
which have an anterior lens capsule of uniform thickness.

It is to be expected that the conoidal form of surface has one
advantage over the spherical form, and from measurements made
in the young living lens, it has been shown that this surface suffers
a large change in radius of curvature-moves forward from 0.25
to 0.5 mm. when the peripheral parts of the lens remain stationary.
Presumably while producing a great change in the form of that
part of the lens which is exposed by the contracted pupil, a
minimum movement of lens substance results with economy, in
ciliary muscle exertion.
The conclusion reached, therefore, is: the lens removed from

its capsule appears to be in the unaccommodated state; we may
infer that when the eye is not accommodated the compressing
force of the capsule is weakened or held off by the tension of the
zonule. T'he process of accommodation consists of the contraction
of the ciliary muscle releasing tension upon the zonule, wlhich,
in turn, releases the capsule and allows it to mould the lens into
the accommodated form.

Gradual sclerosis of the lens in increasing age will reduce the
amplitude of accommodation; until in old age the hard lens is
not moulded at all and all accommodation is lost.
This causes a necessary modification of the Helmholtz hypothesis

which assumnestheutnaccommodated lens to be held in a compressed
and flattened condition, while in accommodation it takes up its
free and natural form-

CHARLES GOULDEN.

(3) Fincham, E. F. (London).-The mechanism of accommoda-
tion and the recession of the near point. Report of a Joint
Discussion on Vision, held on June 3, 1932, at the Imperial
College of Science by The Physical and Optical Societies,
p. 294.

(3) In this paper Fincham tackles the phenomenon of the
recession of the near point with advancing age.
He first examines the clinical aspect of presbvopia. It is pointed

out that whatever be the age of the subject, the full amplitude of
accommodation cannot be maintained for long periods with
comfort. Considerable effort is needed to accommodate for the
near point at any age; that it is possible that the necessary effort
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ACCOMMODATION

in presbyopia with two dioptres of accommodation is just as great
as in the case of a child with 16 dioptres; at all ages the increased
innervation accompanying convergence increases the physical
accommodation by an appreciable amount above the monocular
maximum. It is commonly assumed that the physiological ampli-
tude of accommodation remains unimpaired throughout life, while
the lens substance, due to sclerosis, loses its ability to change to
the accommodated form. Thus a change in refraction of one
dioptre calls for the same amount of ciliary contraction in young
and old. This unit, the myodioptre, has a constant value. Thus
a presbyope with two dioptres of accommodation uses only a small
part of this total ciliary muscle power in reaching his near point,
while the young person makes use of a greater proportion of total
ciliary power.
This conception is the natural outcome of the Helmholtz

hypothesis. But this does not explain the clinical manifestations
of presbyopia. If the presbyope reaches his near point by the
exertion of only a small part of his total ciliary power, he should
do so with ease and should experience no strain in maintaining the
effort. This is not the case. The effort needed by the presbyope
appears to be as great as that of the young person, and the strain
of prolonging full accommodation is of the same order in each
case.

Further evidence is found when examining the paralytic effect of
homatropine on the physical accommodation; the effect of the
drug becoming apparent at approximately equal times at all ages
(Duane). Therefore, for an adequate explanation of the clinical
symptoms of presbyopia, these modifications of opinions are
necessary:-(a) That accommodation is not brought about by a
greater freedom allowing the elastic lens substance to assume
increased convexity (Helmholtz), but that an active deformation
is imposed upon it by a force external to the lens substance; or
else (b) assuming the truth of the Helmholtz hypothesis, that the
loss of accommodative power in age is due to loss of ciliary power
rather than sclerosis of the lens.

If (a) be tfue, the external force originating in the muscle would
need to be greater to impose a given deformation upon the sclerosed
lens; if (b), then the muscle, being weaker, would need a greater
innervation to cause a given contraction, and hence relaxation of
tension upon the lens, allowing it to assume a given increase in
convexity.

In the previous paper Helmlholtz' hypothesis and Fincham's
own explanation of the mechanism of accommodation have been
explained. (There follows in this paper a beautifully planned and
accomplished experiment to prove the elasticity of the zonule, for
which the original should be consulted.)
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The author then reasons as follows:-The zonule forms an
elastic coupling between the ciliary body and the lens capsule. The
zonule is kept stretched by the pressure of the vitreous when the
ciliary muscle is relaxed. The pull of the zonule is transmitted
to the capsule at the equatorial region and this prevents the capsule
from distorting the lens substance from its normal unaccommo-
dated form. A relaxation of the pull of the zonule by ciliary
contraction allows the capsule to mould the lens substance into
accommodation. If soft, the lens matter will yield, if sclerosed,
the response will be slight. The tension of the stretched zonule
will need to be more reduced to produce a unit change in the form
of the hard lens than the soft. As this alteration is caused by a
contraction of the ciliary muscle, the muscle must contract more
for a unit increase of accommodation in presbyopia than in the
young lens.

If the response of the lens substance to the force of the capsule
is constant throughout the amplitude of accommodation, the
muscle force needed for any given increase in physical accommo-
dation will be proportional to the hardness of the lens substance,
and the full physical amplitude will be inversely proportional to
that factor, provided that the elasticitv of the zonule and capsule
remain unchanged.
The author has designed a model that supports these contentions.

This paper, therefore, is a complement to his other communica-
tions, and they seem to have carried the author's contentions to
a happy and logical conclusion. If all the papers are read in
sequence, in spite of some repetition, it will be concluded that the
views expressed are correct, and the author is to be much congratu-
lated. He is still pursuing his research upon other problems in
accommodation.

CHARLES GOULDEN.

II. MISCELLANEOUS

(i) Ramsay, A. Maitland. (St. Andrew's).-William Mackenzie,
M.D., Founder of the Glasgow Eye Infirmary, and the first
Lecturer on Diseases ofthe Eye in the University of Glasgow.
Glas. MIed. Ji., September, 1934.

(1) Although this article appears to have been written for the
education of the younger generation (since it appears in the
Educational Number of the Glas. Med. Ji.) it nevertheless will
repay perusal by all who are in the middle of the stream of
ophthalmological advance. It sketches in outline the history of
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MISCELLANEOUS

our specialty from the earlies days to the times of Daviel and
Beer. From Beer to Mackenzie is but a short step, for Mackenzie
returned to Glasgow in the year 1819 after studying in Vienna.
The first edition of his book--A Practical Treatise on Diseases of
the Eye-was first published in 1830 and, as our author says, "His
descriptions of diseased conditions are, therefore, as true to-day as
when they were written, and in the majority of instances the colours
are as vivid as when the picture was painted." (Of course this
can only be true of that which was known, and at the time of the
first edition the ophthalmoscope was not invented. It was, in
fact, invented in 1851. Mackenzie's fourth and last edition was pub-
lished in 1854, and though he mentions the ophthalmoscope of
Helmholtz in two places in his book he does so without enthusiasm.
It had come too late in the life of Mackenzie. E. T.).
Ramsay points out that though the ophthalmoscope is hardly

mentioned in his 1854 edition, his note books show that " He
was always anxious to learn so he persevered in his efforts to
acquire facility in the use of the new instrument, and notes from
his private case-books prove that he had made many ophthalmos-
copic examinations." Finally, two quotations from this interesting
little article may be allowed; they are not contiguous.
"The temptation to speculate on what Mackenzie would say

if he were to reappear among us to-day is irresistible. I feel sure
he would be pleased, but how great would be his amazement.
He could not fail to contrast the spacious wards, the aseptic
operating theatre, and the well-equipped research laboratories of
the present day, with the old Charlotte Street Eye Infirmary of his
own time, which he then thought was so adequate. Doubtless
he would make many pawky comments and wise criticisms all
leading up to the warning that the reputation of a Medical School
does not depend upon stone and lime, but upon the character and
the ability of its students and teachers." And this one: " He
had in a high degree sturdy common sense and clear insight-
qualities which are often lacking in the up-to-date specialist. He
saw far and he saw deep. He was an observer rather than an
experimenter, but by the lasting quality of his work he has demon-
strated that the clinician at the bedside is in no way inferior to
the research worker in the laboratory."

ERNEST THOMSON .

(4) Wilmer and Paton (Baltimore).-Pantocain as a local anaes-
thetic in ophthalmology. Amer. Ji. of Ophthal., February,
1933.

(4) Wilmer and Paton report the effect of pantocain, a deriva-
tion of novocain, on 10 normal eyes and as a local anaesthetic in
a number of eye operations, both major and minor in character.
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According to certain observers the toxicity of pantocain is 10 times
that of novocain when injected subcutaneously into experimental
animals, but as the effective dose of pantocain is one-tenth that of
novocain their relative toxicity is 1: 1. Pantocain is inexpensive,
has a prolonged action, in some instances lasting as long as 4 to
6 hours, is readily sterilized and combines well with adrenalin.
It causes no irritation or hyperaemia when instilled into the con-
junctival sac. In some cases there was a slight degree of smarting
which lasted no longer than 25 to 47 seconds. Anaesthesia is
complete in two minutes. Two drops of a 0.5 per cent. solution
are sufficient for the purpose of tonometry, dilatation of the puncta
and other minor procedures. There is very little tendency to drying
of the cornea, the pupil does not dilate and the intra-ocular pressure
is not increased.

H. B. STALLARD.

BOOK NOTICES

Optics. By W. H. A. FINCHAM. Hatton Press. 1934. Price,
15s.

This is a text-book written primarily for students attending a
department of applied optics and is intended to cover work
required by a student up to the stage at which he commences to
specialize in such subjects as ophthalmic optics, optical instru-
ments and lens design. It also includes the work required by
students of Light for the Intermediate Examination of the
Universities.
The book is well produced and as well as the lucidity of the

diagrams, contains some beautiful photographs illustrating
Interference, Fringes, Newton's Rings, Diffraction, and so on,
the best we have ever seen (Mr. Fincham is a well-known and
skilful photographer whose studies are frequently seen at photo-
graphic exhibitions).

Outstanding features of the book are lucid exposition, such as
we would expect from an experienced teacher, and a well selected
collection of exercises. We do not know of any other text-book
in English which combines so conveniently the theoretical
exposition of optical apparatus as well as diagrammatic illustrations
that give at a glance the explanation of say, erecting prisms,
telescopes, and the rest.

It is altogether an attractive volume of moderate price, to which
one may turn for an exposition of any problem that may arise in
the work of an ophthalmic surgeon.
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