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PREFACLE.

Tue following Lectures were delivered at the
Westminster Hospital during the early part of the
present year, under the circumstances detailed in the
first Lecture. The reasons which induced the Author
to deliver them to the pupils would seem to justify
their being placed before the Profession at large, and
their publication has accordingly been undertaken.
Should the directions for the guidance of the Surgeon
in his selection of cases for operation lead to more
favourable results than have hitherto been attained,

the object of their Author will be accomplished.

9, New Burlington Street,
May, 1854,
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LECTURE I

ON THE ANATOMY AND PHYSIOLOGY OF THE MUSCLES
OF THE EYEBALL.

GENTLEMEN,

IN the year 1840, an operation was proposed for
the cure of strabismus, which consisted in the division
of the internal reetus muscle ; and as it was both
simple and easy of performance, unattended with
danger, and usually successful in its results, most
surgeons of that period undertook the operation, my-
self among the rest : T besides assisted in its perform-
ance in a very large number of cases.

This afforded me the opportunity of making many
observations and experiments on the actions of the
orbital muscles, the pathology of strabismus, and the
causes of failure which were observed to take place
in several instances ; and I contemplated at that time
placing the results of my experience before the Pro-
fession, but so many writers on the same subject
were then in the field, that T laid aside my notes,
and thought little more of the subject.

A case, however, which I met with in the out-

B
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patient room of this Hospital, about the end of last
summer, served to remind me of my omissions, and
I determined without more delay to take up the sub-
ject afresh, and embody my observations in a short
course of Lectures.

The case alluded to, was that of a young man
who, as I have already remarked, presented himself
at the out-patient room with an ulcer on the leg ; but
what most struck me was the peculiarity of his ap-
pearance, resulting from one eye being apparently
much larger than the other ; yet it was evident that
this increase of size was only apparent, and was the
consequence of a protrusion of the eye-ball from its
socket.

Now such a protrusion may take place from a
variety of causes; such as tumours connected with the
posterior part of the orbit which, as they enlarge,
push the eye forward ; or collections of matter in the
same situation ; or from the opposite cause,—a want
of due pressure exerted on the anterior part of the
eyeball by the eyelids, as occurs in facial paralysis,
so that it projects somewhat more than the other.

None of these causes, however, were productive of
the deformity in the present case ; it had resulted
simply from the division of the internal rectus muscle
for the cure of strabismus.

The young man told me, that the operation had
been performed in one of the public hospitals in this
metropolis, about eighteen months previously.
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Now such a result as this could never have been
mtended, and the inference is, either that the opera-
tion was not properly performed, or, what is equally
probable, the case was such a one as ought never to
have been meddled with.

This, as well as other cases of a similar character,
that have fallen under my notice, in which the ope-
ration has been of recent date, lead me to suspect
that the principles which should guide us in the se-
lection of our cases, is even now not clearly under-
stood by the Profession.

To point out to you the description of cases that
will be benefited by the operation, together with the
proper mode of performing it, will be the principal
object of these Lectures. This, however, will involve
a previous consideration of the pathology of strabis-
mus, and of the anatomy and physiology of the
muscles of the eyeball ; I shall devote the present
Lecture, therefore, to the anatomical part of my
subject.

I have so recently deseribed these muscles in con-
nexion with the course of anatomy which I am now
delivering to you, that I shall at present merely re-
direct your attention to those points which are more
immediately connected with the subject of strabis-
mus, some of whieh, I have reason to believe, are not
generally known to the Profession.

In the first place, then, yon will recollect that the

B 2
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four straight muscles arise immediately around the
optic foramen ; being connected partly with the bone,
and partly with the fibrous sheath of the optic nerve,
and that they diverge from this point to their inser-
tions into the sclerotic, a short distance behind the
margin of the cornea.

The two obliqui muscles, on the contrary, proceed
to their insertions from before backwards, and be-
come connected with the sclerotic on the posterior
hemisphere of the eyeball.

The external and internal recti, you will remember,
are larger than the superior and inferior ; and of the
two former, the external exceeds the internal in size,
though the latter is broader at its insertion.

The breadth of the insertions of the tendons of
these muscles, and their distance from the cornea,
have an important bearing on the operation for the
cure of strabismus, and require a further notice on
the present occasion.

From measurements which I have made of these
parts in twelve adult human eyes, the following is an
average of the results obtained :—

The breadth of insertion of the

Inferior rectus is 4-571 lines.
Superior ditto 4714,
External ditto 5 5
Internal ditto 5:428 ,,

The distance of these tendons from the cornea also
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varies slightly, the central portions being nearer to it
than the margins, as seen below. Distance from the
cornea of the central portions of the tendons of the

Inferior rectus is

Superior ditto 2:714 lines.
External ditto
Internal ditto 2 "

Distance from the cornea of the margins of the

tendons of the
External Margin.  Internal Margin.

Inferior rectus 4-285 3:285
Superior ditto 4285 3-271
Superior Margin.  Inferior Margin.
External rectus 3-828 3571
Internal ditto 3-428 3-428

These measurements were made with the compasses
and not with a thread, so that the above figures in-
dicate the relative, rather than the actual dimensions
of the tendons of these muscles, and of their distances
from the cornea. So broad is the insertion of the
tendon of the internal rectus muscle, that it not un-
frequently exceeds the diameter of the cornea,—a
very important fact to recollect, when proceeding to
operate for convergent strabismus.

The distance between the inner margin of the
inferior rectus, and the lower margin of the internal
was less, in the majority of the eyes examined, than
that of the contiguous margins of the other recti ; and
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such an arrangement seems well calculated to give
to the cornea that slight downward and inward direc-
tion, which is perhaps the most frequent of the move-
ments in which the eyes are engaged ; at any rate,
this position of the cornea would be facilitated by
such an arrangement,

From what I have just stated, you will understand
that the tendons of these muscles are perfectly sepa-
rate from each other ; and do not coalesce by their
margins, as was formerly supposed, to constitute
the so-called tunica albuginea ; but are inserted into
the sclerotic in the manner described by Mr. Bow-
man—their extremities beecoming imbedded in 1ts
substance.

The two obliqui are inserted as usually described,
between the superior and external recti muscles, pos-
terior to the vertical axis of the eyeball, and the in-
ferior nearer to the optic nerve than the superior.

All these muscles, as well as the levator palpebrze,
are connected together, and enclosed by a fascia (the
ocular fascia) which invests likewise the eyeball as
far forwards as the cornea, and as far backwards as
the optic nerve.

This structure, which has been variously deseribed,
and under different names, as the membrane of Tenon,
the tunica vaginalis oculi, the subconjunctival fascia,
&e., and of which the best account is to be found in
the last edition of the “ Dublin Dissector,” by Profes-
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sor Harrison, is very thin posteriorly, but becomes
thick, strong, and dense, anteriorly, constituting the
tunica albuginea of some authors.

By the reflexion of this membrane, if so it may be
designated, around the tendons of the recti, and thence
to the sclerotic, small spaces are left between that
tunic and the insertions of those muscles ; which, by
some anatomists have been mistaken for synovial
burse occuping this situation.

The practical point in connexion with this struc-
ture, to which I am desirous of directing your atten-
tion, is, that three layers of this fascia intervene
between the conjunctiva and the sclerotic : viz. the
subconjunctival layer, the submuscular, and that which
immediately invests the sclerotic ; all of which must
be divided in the operation I shall hereafter speak
of, for the cure of strabismus.

You will now be able more clearly to understand
the actions of the orbital muscles.

The action of the recti muscles individually is ob-
vious, each will direct the cornea towards the point
indicated by its name. Not less so, is the action of
two contiguous recti: the cornea will be directed
in the diagonal of the two forces, supposing them to
contract with equal power ; while the action of each
in succession will give to the eye a movement of
circumduction.

Can the four recti acting together retract the eye ?
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I believe not ; however some ophthalmic surgeons
maintain the contrary, and affirm that such a move-
ment of retraction is very obvious during the perform-
ance of operations on this organ, as those for cata-
ract. A movement of the whole globe backwards
undoubtedly takes place under these circumstances ;
but it is not one of retraction, but of depression ; and
is produced by the contraction of the orbicularis.
This is proved by the fact, that no such movement
can be made to take place when this muscle is para-
lysed, as in facial paralysis ; while it can be effected
when the recti are paralysed, provided the orbicularis
remains unaffected.

I first ascertained this curious fact in the year
1841, while examining a patient suffering from para-
lysis of the third pair of nerves. The symptoms
were ptosis, external strabismus, dilated pupil, and a
total inability to move the eyeball from the position
in which it was drawn by the external rectus. Rais-
ing the upper lid gently with my thumb, I told the
patient to close her eye, and in her efforts to do so,
the orbicularis visibly depressed the globe towards
the bottom of the orbit, and at the same time moved
the cornea somewhat inwards, so that it was made to
occupy a situation midway between the external and
internal canthi of the eyelids.

This demonstrates very beautifully the action of
the orbicularis ; the lids are not approximated by a
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perpendicular movement of each, but by an oblique ;
the upper descending with an ineclination inwards,
while the lower ascends with a similar inclination.
These movements, which are more marked in forcible
closure of the eyelids, serve the obvious purpose of
directing the tears, or any extraneous bodies that
may enter the eye towards their natural outlet, the
nose ; and they are explained by the muscle having
its most fixed attachments at the inner canthus of
the lids ; while its depressing effect upon the eyeball
is explained by the straightening of the arched fibres
of the eyelids, in consequence of the fixity of its two
extremities.

The action of the obliqui muscles is now pretty well
understood. They roll the eye round an imaginary
axis, passing through the centre of the cornea to the
posterior part of the sclerotic. This was pointed out
long ago by Hunter ; more recently by Hiicke and
Dr. Jacob, of Dublin, and it has been proved to de-
monstration by my friend and late colleague Dr.
George Johnson, whose experiments on this subject
will be found in an excellent article in the “Ency-
clopedia of Anatomy and Physiology.”

Other actions have, however, been ascribed to them,
as that of moving the eye in the same direction as
could be given to it by the joint contraction of two
contiguous recti ; but as the necessify of this is not
very obvious, Sir Charles Bell propounded a very in-
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genious theory of their actions. He supposed them
to be mvoluntary muscles, whose functions came into
play when those of the recti were suspended ; and
whose office was to roll the eye upwards and inwards
during “sleep, faintness, and insensibility.”

Unfortunately for this theory, the cornea does not
occupy this position during sleep, as I have incontes-
tably proved by an examination of the eyes of nearly
200 individuals while sleeping. The upward and
inward movement which is observed to take place in
fainting and insensibility, is due to the action of the
superior recti combined with the internal ; inasmuch as
if the power of inverting the eye be lost by the division
of the internal rectus, the diagonal movement of this
organ upwards and inwards cannot take place, either
voluntarily or involuntarily.

A paper embodying these facts and some others,
which completely refute Sir Charles Bell’s views of
the action of the obliqui, I some years ago transmitted
to the Medical and Chirugical Society for perusal ;
but withdrew just previous to the time at which it
would have been read.®

I have no hesitation, therefore, in affirming that
these muscles possess no power of directing the cornea
towards any point that can be given to it by the
recti.

Can the obliqui cause protrusion of the eye ? In

% This paper is inserted at the end of this Lecture.
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the normal condition of these museles, and their an-
tagonists the recti, I believe that neither protrusion
nor retraction takes place. It is true I have no ex-
amples to offer, against the power of the obliqui to
produce such a forward movement of the eyeball, 1
rather infer it from amnalogy with the recti, which I
have proved have no power to produce retraction.

Circumstances undoubtedly may and do occur, in
which either retraction or protrusion may take place ;
viz. when the antagonism between these two sets of
muscles is disturbed ; in their natural condition they
are so nicely balanced, that neither protrusion or re-
traction to any extent ever occurs ; but if the power
of either set of muscles i1s weakened or strengthened,
then this balance 1s destroyed ; and retraction or pro-
trusion is the consequence. This has an important -
bearing on the operation for strabismus, for, as we
shall see by and by, the division of one of the recti,
by weakening the retractive force, relatively increases
that of the opposing one; so that some degree of
protrusion under these circumstances must always be
looked for, and diserimination must be exercised in
determining what cases are, and what are not,
proper for the operation,

Having said thus much on the attachments and
actions of the orbital muscles, I will, in my next
Lecture, call your attention to the phenomena of stra-

bismus.
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AN INQUIRY INTO THE ACTIONS OF THE OBLI-
QUE MUSCLES OF THE ORBIT.*

TuE observations about to be submitted to the
Society, were suggested by witnessing the effects re-
sulting from the operation for the cure of strabismus;
and the object of the paper is to point out the true
functions of the oblique muscles of the eyeball.

The means which have been employed hitherto for
determining the action of these muscles are, first, an
examination of their origins and insertions ; secondly,
artificial traction exerted on them in the dead body ;
thirdly, experiments made on living animals ; and,
fourthly, an observation of the phenomena consequent
on disease of the orbital muscles, or of the nerves
by which they are supplied ; the progress of modern

% This contribution to the physiology of the muscles of the
eyeball, was written in 1841, and intended as an introduection
to another paper on the same subject ; but after it was written
I aseertained that the true actions of the oblique muscles,
which were to have formed the subject of my second paper,
had been pointed outlong before by Hunter, while a very able
paper on the same subject had been published at Dorpat in
1838 by Hiicke, an abstract of which by Tourtual, appeared in
Miiller’s Archiv. for 1840., pp. vir. to 1x11. Under these cir-
cumstances I gave up all idea of writing the second paper, so
that the present contribution is confessedly incomplete, and
extends only to the pointing out of what are not the actions
of the obliqui, and the refutation of Sir Charles Bell's views
on the subject.
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surgery has lately added a fifth, I allude to the divi-
sion of one or more of them for the cure of strabismus.

In the present investigation, it is proposed to ana-
lyse certain phenomena resulting from this new
operation. The effects which follow a successful
division of the rectus internus for convergent squint,
are, an alteration in the direction of the cornea,
which has assumed a position intermediate between
the external and internal canthi of the eyelids ; an
inability in many cases to direct 1t inwards, inwards
and upwards, and inwards and downwards ; and a
greater or less protrusion of the eyeball. This last
phenomenon 1 shall first proceed to investigate.
What are the forces by which the human eye is re-
tained in its orbit? and what counterbalancing
power is there to prevent the undue exercise of these
forces ? The solution of this problem will afford us
an explanation of the phenomenon in question. The
principal retaining powers are, the optic nerve, the
four recti muscles, the eyelids, the conjunctiva, and
atmospheric pressure. To counterbalance these, we
have the form and size of the orbit, the weight of the
eye, and the action of the two oblique muscles. It
is then by the united antagonism of these powers
that the eye is retained “in situ;” destroy any of
them and the equilibrium is disturbed. Are the obliqui
injured or divided ? the action of the recti is not suf-
ficiently opposed, and the eye is retracted. On the
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contrary, are any of the recti divided, as for the cure
of strabismus ? the obliqui then exert an undue in-
fluence and protrusion of the globe is the consequence.

These assertions are fully borne out, not only by
the results which are observed to ensue in the ope-
ration in question ; but also are confirmed by experi-
ments on the eyes of brutes. Mr. Bransby Cooper
divided the two oblique muscles in the eye of a
rabbit ; the result was “ the permanent retraction of
the globe within the orbit.”

I have repeated this experiment of Mr. Cooper,
and can bear witness to the accuracy of his account.

Many eminent physiologists have denied that there
is any antagonistic relation between the recti and
obliqui ; and in support of this opinion, they refer
to the obliquity with which the last named muscles
pass to their insertions, and to their disproportion in
number and strength. But surely this disproportion
is no argument against their antagonism, or it would
apply equally to the flexors and extensors of the
fingers, and to the elevators and depressors of the
lower jaw :—besides, in denying this relation be-
tween the two classes of museles, they do not provide
us with any equivalent for the want of the oblique
muscles ; nor are they able to adduce a single ex-
ample, in which a group of voluntary motor muscles
has not also antagonists. They admit that the two
obliqui can act together ; and it must be obvious
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that their united action, if unopposed, would draw
the eye forwards. By what power, then, would it be
restored to the position in which it was previous to
their contraction ?

If we were to allow that mere relaxation of the
contracting muscle, or the elasticity of the coats of
the eye, was sufficient, it would be contrary to what
obtains in the other parts of the muscular apparatus
of this organ. Thus, it is not sufficient that the
levator palpebrae should relax in order to close the eye,
the orbicularis palpebree must also contract to effect
this object ; and the contrary; simple relaxation of
the last named muscle, does not suffice to separate
the lids ; for this purpose we have the levator, which
opens them.

These facts are well illustrated by cases of paralysis
of the seventh and third nerves. Analogical reason-
ing, then, as well as a consideration of the origin and
courses of these muscles, and the evidence of direct
experiments, are in favour of the recti and obliqui
being antagonists. I have viewed them hitherto
only as antagonists, and in order to account for the
protrusion of the eyeball which follows division of
one or more of the recti for the cure of strabismus.

But in speaking of them in this light, it is not
meant to be asserted that the human eye can be re-
tracted perceptibly, as we see quadrupeds draw in
their eyes by an act of volition exerted upon the
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recti, or made to protrude by a voluntary effort to -
contract the obliqui; it is more probable, that
the state of antagonism of these muscles is essential
to the due performance of their individual actions, so
that they not merely oppose, but by opposing, mutu-
ally aid each other. To use the language of the
anatomist Cowper, “ They (the obliqui) not only pull
the eye directly forwards, but they hold it from being
retracted when any of the four straight muscles act,
which otherwise would rather draw it inwards, than
turn it either sideways, or upwards, or downwards.
But these muscles, one of them descending inwardly
from the uppermost, and the other ascending from
the lowermost edge of the orbit to their insertions, in
effect not unlike an axis, prevent its being retracted.”

Having then determined what must be the conjoint
action of the two obliques, it remains to inquire into
their individual actions and uses.

From the earliest period at which attention was
directed to the subject, anatomists have attributed to
these muscles a power of revolving the eyeball in
certain directions, in which it can be moved by the
Joint contraction of two contiguous recti; yet it is a
remarkable fact, that even in the present day they
are not agreed on what is this direction. Such a
want of accordance, while it proves the obscurity of
the subject under investigation, at the same time
tends to suggest a doubt whether the movement of the
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eyeball, in any of these directions, is due to the above-
named muscles. The following facts to which I am
about to direct the attention of the Society, would
seem to show that they possess no power of doing so.

We have seen that after division of the internal
rectus, there is not only a greater fulness of the eye,
but that the cornea, which is now equidistant be-
tween the two canthi, cannot in many cases be rotated
inwards, inwards and upwards, or inwards and down-
wards. Whence arises this inability, seeing that only
one rectus is divided, and that the two obliqui remain
intact ? Why do not these last named muscles im-
press upon the globe the revolving motions which are
ascribed to them ? If the office of the inferior oblique
is to roll the eye upwards and inwards, according to
Hildebrant, Sir Charles Bell, Miiller, and others, then
the superior oblique, being its antagonist, will roll it
downwards and outwards ; but after division of the
internal rectus the pupil cannot be directed upwards
and inwards. Again, if the inferior oblique turns it
upwards and outwards, according to Mayo, Knox, &e.,
then the superior should turn it downwards and in-
wards ; but after division of the internal rectus the
eye can no longer be turned in this direction.

In many cases these direct and diagonal move-
ments of the eye inwards, are not wholly destroyed
by the operation ; and some persons have therefore
attributed them to the action of the oblique muscles ;

C
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but in answer to this, it must be observed, that if the
obliqui were able to effect these movements in one
case, they should in all, which is certainly not the
fact. This consequence, too, is generally immediately
rectified by the division of a few of the inner fibres
of the superior or the inferior rectus : now this could
not happen were it produced by either of the obligui.
During the prevalence of that erroneous notion,
which regarded a perfect loss of power to invert the
eye as the only test of the completeness of the opera-
tion for the cure of strabismus, a young man pre-
sented himself to a friend of the writer, to be ope-
rated on for a convergent squint of the left eye. The
internal rectus was easily and completely divided ;
but still the squint was not removed. The section of
the conjunctiva was then continued upwards and
downwards, till the whole of the sclerotic intervening
between the inferior and superior recti was laid bare.
On the patient looking straight forward his left eye
still converged, although not to the extent that it did
before the operation; and he could still turn the
cornea inwards towards the nose, but in a less degree
than before. This not appearing satisfactory either
to the operator or to the patient, the inner half of
the inferior rectus was divided just where it was
inserted tendinous into the sclerotic. The eye now
protruded considerably, the cornea was drawn slightly
upwards and outwards, and all power of turning it
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inwards, upwards and inwards, or downwards and
inwards, was annihilated.

If any further proof were wanting that the slight
convergence which sometimes persists after the di-
vision of the internal rectus is not owing to the
action of either or both of the obliqui combined, it is
to be found in those cases in which the superior
oblique has been cut through in order to remedy this.
Such a case has been reported by Mr. Lucas, in his
work on Strabismus, at page 84 of which we find
the following :—* Having read in the ¢ Medical Ga-
zette’ that the best results followed the division of
the superior oblique muscle, I was induced to do so
in one instance, without the slightest perceptible ad-
vantage being derived by its section.” He informs
us, also, that Mr. Calder of the Life Guards, performed
the same operation, but with no advantage.

Now had the superior oblique produced the squint,
its division would have rectified it ; had the inferior
caused it, the section of its antagonist would have
increased it ;—were the convergence produced by
their joint contraction, either it would have been in-
creased, or altered in direction ; but no such result
followed.

When, however, anatomists tell us that the superior
oblique directs the pupil downwards and outwards,
and the inferior oblique upwards and inwards ; and

then speak of the conjoint action of these muscles
c 2
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rolling the eye inwards ; it is difficult to understand
how this can happen. A muscle that moves a body
in one direction, cannot possibly assist another that
moves it in a contrary ; they must necessarily be
antagonists, contracting with equal force the body
acted on, would remain at rest in the diagonal of the
two forces ; when, therefore, they speak of the cornea
being directed upwards by the joint contraction of
the two obliqui, it must be by the stronger action of
the inferior overcoming that of the superior.

To apply this reasoning to the case under consi-
deration : were it by the strong contraction of the
inferior oblique that the squint persisted after division
of the internal rectus, it is evident that division of
the superior oblique would have increased the de-
formity. But if now we suppose, with Albinus,
Cowper, Haller, and others, that the superior oblique
directs the pupil downwards and inwards, and the
inferior upwards and inwards, then it is clear their
combined action would turn it directly inwards ;
division of the superior oblique in this case would
have changed a squint directly inwards for one up-
wards and inwards ; but what happened ?—did any
perceptible change take place ? None whatever ; we
only learn that no advantage resulted from the ope-
ration.

The report of these operations by Mr. Lucas, not
only bears out the views advanced in this paper, but
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is remarkable as showing the little faith which ana-
tomists place in their own accounts of the action of
these muscles. Thus, Mr. Lucas having informed us
that the action of the inferior oblique is to direct the
eye upwards and inwards, and that of the superior
oblique downwards and slightly outwards, does not
hesitate to divide this last-named musecle, in order to
rectify a convergent squint. Having now disposed
of the question, as to whether the oblique muscles
possess any voluntary power of inverting the eye, let
us inquire whether they are able to evert it. This is
a problem not so easy of solution as the former.

Cases in which the external straight muscle has
been divided for the cure of divergent squint are
comparatively rare; and where the operation has
been performed, its effects are seldom so decided as
those which follow the section of the internal rectus.

It has not fallen to the lot of the writer to meet
with a single instance in which the divergence was
completely removed by the division of the external
rectus of one eye only ; that is to say, if one eye
were directed upon an object placed directly in front
of it, the other always deviated in a greater or less
degree outwards ; so that the axes of the two eyes
could never be brought into a perfect state of paral-
lelism in this direction.

The evidence, then, to be derived from a section of
the external rectus muscle is less complete than that
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which results from a division of its antagonmist ; for
however slight may be the power of everting the eye
after division of the abductor muscle, we cannot say
that the eversion is not owing to the joint contrac-
tion of the two obliques. And although in all the
cases examined, the upward and outward, and down-
ward and outward movements of the globe existed
only in the same degree as the directly outward,
yet we cannot positively assert that the rotation of
the eye, in either of these directions, is not due to
the individual action of the inferior and the superior
oblique musecles. It must not be forgotten, also, that
these are the directions which have been aseribed to
their contraction by Mayo, and other celebrated ana-
tomists. Much, however, as the want of positive
evidence on this point is to be regretted, the proba-
bility that the obliqui have no more power to evert
the eye than they have to invert it, is so strong as
to be almost tantamount to direct proof. Analogy is
certainly in favour of this view ; for if it be admitted
that some degree of inversion can be produced by
the contraction of the inner fibres of the superior and
the inferior recti, we can hardly deny to the external
portions of these muscles a similar power to evert the
eye.

Another fact more strongly corroborative of this
opinion is, that the diagonal movements upwards and
outwards, and downwards and outwards, are always
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in an exact ratio with the directly outwards; so
that the further the eye is able to be everted, the
more complete are the diagonal movements, and the
contrary, Now, if these diagonal movements of the
eyeball were produced by the obliqui, should they
not take place always to an equal extent *

I lately examined a patient who was affected with
incomplete paralysis of the motor oculi nerve of the
right eye, and perhaps of the fourth and sixth, and
the following are some of the phenomena as copied
from my note-book : “ He can turn the eye directly
inwards, and directly outwards, to about an equal ex-
tent, but not to so great an extent as the other eye.
The movements upwards and downwards are also
equal, but very slicht. The upward and outward,
and the downward and outward motions are as little
decided as the directly upward and directly down-
ward ; and in endeavouring to produce them the eye
is drawn outwards, with scarcely a perceptible incli-
nation in the upward or downward direction.” The
inference then to be drawn from these facts is, that
it is highly probable, although not amounting to ab-
solute proof, that the oblique muscles have no volun-
tary power of everting the eye, or of giving to it any
modification of outward movement ; but that these
motions, as well as the corresponding ones inwards,
are effected solely by the recti.

Such was the conclusion arrived at by Sir Charles
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Bell. This celebrated physiologist having satisfied
himself that the recti alone were fully equal to
rotate the eye in all directions, very justly inferred
that the office of the obliqui was not to assist them
in these rotatory movements, “but that they must
have some other appropriate office.” The superior
oblique, he informs us, turns the pupil outwards and
downwards, and the inferior upwards and inwards ;
but whereas the recti are the voluntary agents in
effecting these movements, he assumed that the obliqui
were involuntary. The orbital muscles, he observes,
“are to be distinguished into two natural classes ;
in sleep, faintness, and insensibility, the eyeball is
given up to the one, and in wakefulness, and the full
exercise of the organ, it is given up to the influence
of the other class of muscles.” Again, “when the
eye 1s at rest, as In sleep, or even when the eyelids
are shut, the voluntary muscles resign their office,
and the involuntary muscles draw the pupil under
the eyelid.”

To get over the difficulty of both obliqui contri-
buting to the upward and inward motion of the eye,
he supposes that “ the influence of the fourth nerve
is, on certain occasions, to cause a relaxation of the
muscle to which it goes, the eyeball must then,” he
says, “ be rolled upwards.” He supports his assump-
tion of the involuntary action of the obliqui, by
several experiments which he performed on animals,
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and by an appeal to pathological phenomena. Having
divided the superior rectus of a rabbif, on irritating
the globe, the eye was turned upward. “So,” ob-
serves our author, “ though the voluntary motion was
lost by the division of the rectus, the involuntary re-
mained by the influence of the obliquus.”

In the presence of Drs. Black and Twining, and
Mr. Davies, I repeated this experiment, but obtained
a different result. Neither before, nor after the
division of the superior rectus, were we able to make
the animal roll its eye upwards. The most obvious
movements that take place on irritating the globe,
are a winking of the eyelids, a protrusion of the brow,
and a slight retraction of the whole eye; but no
rolling of it upwards ; it is probable, therefore, that
Sir Charles Bell mistook the partial descent of the
upper lid, which is extremely mobile and difficult to
be fixed, for the ascent of the eyeball.

In another experiment Sir Charles Bell divided
the facial nerve of a dog, “and yet the eye did not
cease to turn up when he was threatened, and when
he winked with the eyelids of the other eye.”

““ Nearly the same thing was observed in a girl,
whose eyelids were attached to the surrounding skin
owing to a burn, for the forepart of the eyeball being
completely uncovered, when she would have winked,
instead of the eyelids descending, the eyeballs were
turned up.”
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The following facts, to which I am anxious to direct
the attention of the Society, do not bear out Sir
Charles Bell’s views of the actions of these muscles.

Six individuals who, in consequence of having
been operated on for strabismus, had entirely lost
the power of voluntarily rolling the eye upwards and
inwards during the waking state, were examined while
sleeping, and this was what was observed : In four
the cornea was directed straight forwards, having no
inclination either upwards or downwards, or laterally.
In one, both were directed very slightly downwards,
yet occupied a position midway between the external
and internal canthi of the eyelids. The other patient
examined had the cornea of the eye operated on,
turned upwards and outwards, whilst its fellow was
turned upwards and inwards. This last patient was
examined twice subsequently, and both cornee then
were placed centrally with respect to the eyelids.
Not being sure whether this phenomenon, so contrary
to the universally taught doctrine on the subject,
might be peculiar to the eyes of squinters, it became
imperative to examine the position of the healthy eye
in sleep. Observations were accordingly made on a
large number of hospital patients while asleep, and
the following is the result : The majority had the
eyes directed straight forwards, the cornea occupying
a position midway, between the external and inter-
nal canthi, and inclined neither upwards nor down-
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rards.  In a few, one eye had a slightly downward
and outward direction, while the position of its fellow
could not be ascertained from the head being buried
in the pillow. Fewer still had the eyes turned directly
upwards, and in these it was doubtful whether the po-
sition was not taken during the separation of the eye-
lids ; and none had them placed upwards and inwards.
Through the kindness and with the assistance of Mr.
Dyne, of Bolton House Academy, Turnham Green,
I examined the eyes of between thirty and forty of
his pupils while sleeping, and the result of this exa-
mination was the same as that of the hospital patients.
In no case was the cornea directed upwards and in-
wards. In one it was turned slightly but directly
upwards ; in one downwards and inwards ; in five
slightly outwards, and perhaps in an equal degree
upwards ; and in all the others directly forwards,
and neither downwards, upwards, nor laterally.
Nearly all the boys were lying on their sides, one
cheek resting on the pillow. Two or three were on
their backs, and among this number was the single
case in which the eyes were turned directly upwards.
In all the above-mentioned cases the eyelids were
closed, but in two fever patients in the hospital, they
were partially open, and nothing but the white scle-
rotic was visible ; on disturbing these patients, the
eyeball was seen to descend, while the lids at the
same instant became more widely separated. The
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fact of the eyes being turned upwards during sleep,
if the eyelids are not closed, is no evidence that this
is their position when closed, although it is probable
that the error we are controverting originated in an
observation of these abnormal cases. Neither does
1t follow that this upward position of the eye is due
to the oblique muscles : it is most probably a reflex
action, and intended for the protection of the trans-
parént part of the eye.

It is thus we would explain the turning up of the
eyeball in the examples brought forward by Sir
Charles Bell ; the eyelids being paralyzed in one case,
and adherent to the surrounding skin in another.

This explanation is, perhaps, applicable to the
rolling up of the eye which is observed in hysteria
and in syncope ; and accounts for the same move-
ment in the eye of a healthy individual, whose upper
lid is temporarily prevented from descending by
fixing it against the orbit. The probability that
these movements are not due to the oblique muscles
is strengthened by the following experiments.

A girl whose inner rectus had been divided, and
who, in consequence, had lost all power of inverting
the eye, or of giving to it any modification of inward
motion, was prevented from closing her lids by press-
ing the upper one against the margin of the orbit.
On desiring her to shut her eyes, the one whose lid
was forcibly held up, was always rolled downwards
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and outwards ; while the other eye, which had not
undergone any operation, as regularly rolled down-
wards and inwards, when its lid was treated in the
same manner.

A man also, whose external rectus had been cut
through, rolled the eye upwards and as much out-
wards as he was able to do ; and the other eye up-
ward and outward in about an equal degree.

In the patient with paralysis of the motor nerves
of the orbit, whose case has been before alluded to,
both eyes roll directly upwards when this experiment
is made ; but the extent to which the paralyzed eye
is elevated is precisely that to which it can be raised
voluntarily when the lid is untouched.

We possess no evidence then in the examples ad-
duced by Bell, that the obliqui are involuntary mus-
cles : whilst the position of the cornea during sleep,
at once undermines the theory we have been exa-
mining ; for the eye being directed straight forwards
argues a complete state of balancing, or mutual anta-
gonism of all the orbital muscles. Were the obliqui
indeed involuntary agents to which the eye is given
up in “sleep, faintness, and insensibility,” then, ac-
cording to Sir Charles Bell’'s explanation of their
action, the eye ought to be turned upwards and in-
wards in sleep.

A review then of all the facts advanced in this
paper, leads us to the conclusion that the office of
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the oblique muscles in the human subject, is not to
rotate the eye, either voluntarily or involuntarily, in
any of the directions that can be given to it by the
recti. This conclusion has been arrived at, not by
making tractions on the muscles in the dead body,
but by an analysis of certain physiological and patho-
logical phenomena met with in the living ; and it is
satisfactory to the writer to observe how, by a dif-
ferent mode of procedure, both Mr. Bransby Cooper
and Mr. Duffin, have arrived at the same negative
result.

The last named gentleman, divided the internal
rectus muscle of a dog, and the pupil was directed
permanently outwards, without the power of disen-
gaging it from this situation. On dividing the exter-
nal rectus of the same eye, a week afterwards, the
pupil still continued everted.

In another experiment the external rectus only
was divided, and the pupil became permanently
turned inwards, but not quite in so great a degree as
in the first experiment, it was turned outwards. Nor
did the animal in this instance apparently possess
any power to dislodge it from its unnatutal situation.

““The inference to be deduced from the foregoing
facts,” observes Mr. Duffin, “is that the oblique mus-
cles take very little part in the lateral movements of
the eyes.” But what happened when all the straight
muscles of a dog were divided ? Let Mr. Duffin him-
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self tell us : “ The pupil remained fixed in the visual
axis of the orbit. When irritated, the eyeball was
retracted, and the membrana nictatans was suddenly
spread over the forepart of the eye at the same mo-
ment, so that it was quite impossible to decide what
influence the oblique muscles exerted, or whether
they produced any special movement at all. It was
clear, however, that they neither drew the eye towards
the outer nor the inner angle of the orbit. In juxta-
position with this last cited experiment of Mr. Duffin,
let us place that of Mr. Bransby Cooper ; in which
the two oblique muscles of a rabbit were divided :
the result was, observes Mr. Cooper, “The perma-
nent retraction of the globe within the orbit, its de-
pression on the floor of that cavity, the contraction
of the pupil, without, however, any lateral direction.”
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LECTURE IIL
ON THE PHENOMENA OF STRABISMUS.

GENTLEMEN,

STrABISMUS is a deformity, which consists in a
mal-direction of one or both eyes, or a want of power
to move them together harmoniously, so that their
axes shall always be directed at the same time to the
same point. It is sometimes met with as a mere tem-
porary affection, dependent on functional disorder in
some part of the system, and therefore requiring for
its removal only general remedies ; but the majo-
rity of cases that one meets with are of a permanent
character, for the cure of which no such remedies
would be of any avail. It is to the phenomena of
permanent strabismus that I shall now direct your
attention.

These phenomena differ somewhat according to the
variety, for there are several varieties, as I shall pre-
sently show ; by far the most frequent of these is the
single convergent strabismus.

If an individual thus affected looks at an object
directly in front of him, but placed at some little
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distance, as for example, a picture at the end of the
room—the squinting eye, instead of being directed
towards the object, is turned mwards, as if looking
at the nose ; while the sound eye only is directed to
the picture ; hence the optic axes do not converge
to the same point, consequently, objects are seen
with but one eye at a time. If instead of looking at an
object placed in front of him, he be directed to look
at one on either side, the same want of parallelism in
the two eyes is observed as was apparent in the former
case, they move together, but not in harmony with
each other. Kither the squinting eye is too much
inverted in the one case, or too little everted in the
other, the effect being the same, viz., that only one is
made to bear upon the object gazed at, while the
other or the squinting-eye disregards it altogether.
If we now desire the patient to close the sound eye,
the other will be seen to move from its position in
the inner canthus to the centre of the orbit, and can
be directed freely by the patient towards any object
he wishes, though generally to a less extent outwards
than in other directions, or than can be done by the
opposite or sound eye. On re-opening the latter, the
squinting one instantly returns to its former position
in the inner canthus. If both eyes are closed, and
the lid of each then gently raised by the thumbs, the
squinting eye will invariably be found more or less
buried in the inner canthus.
)
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In some cases of single convergent strabismus, the
inversion is not constantly present in the same eye,
but shifts to the opposite one, where it will sometimes
remain for a considerable period. Under these circum-
stances it is not always possible to determine which
is the eye affected, until we compare the vision of
the two ; when it will be found that the really squint-
ing eye is defective in visual power as compared with
the other. Mr. Walton points out another mode of
diagnosis. He directs the patient to close each eye
alternately, while he is desired to look at an object a
short distance in front of him with the eye which
remains open. Now if this be the sound one, it will
continue to preserve its position in the centre of the
orbit when the lid of the closed eye is raised, but if
it immediately turn inwards, it is certainly the one
affected. The same experiment should be repeated
with the other eye.

The rationale of this test is apparent : it depends
on the fact I have just pointed out, viz., the defective
vision of the squinting eye.

A little boy, ten years of age, was brought to the
Dispensary a few days ago, for a stye on the outer
part of the left upper lid, the eye on the same side
was also considerably inverted. At first sight I con-
cluded that this was a case of single convergent stra-
bismus of the left eye ; but on placing a book before
it, I found its vision quite perfect ; while on placing
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it opposite the other or straight eye, he could with
difficulty decipher the letters. This fact at once as-
sured me that the latter was the really strabismic
organ, and that the inversion of the opposite one was
only temporary, occasioned probably by the existence
of the inflammatory swelling of the eyelid.

In the course of a few days the stye had dis-
appeared, and, as I anticipated, the squint had dis-
appeared with it, and had been transferred to the
opposite eye. When he is looking about him it con-
tinually shifts from one eye to the other, but when
he is directed to look steadily at an object, it is the
left eye only which regards it, and the right becomes
more strongly inverted.

When both eyes are closed alternately, the closed
one always retreats to the inner angle, and has that
position when its lid is raised, but the left or good
eye immediately rights itself, and regards the object
held before it, while the right becomes inverted. The
contrary happens when the other eye is thus tested.

Notwithstanding the want of consent which exists
between the eyes of those affected with the deformity
we are speaking of, there are few who do not possess
some degree of control over their movements, pro-
vided their attention be specially directed to this
object ; but what is curious, is the difficulty which
the squinter experiences of directing volition simul-
taneously to the rectification of the deformity and

D 2
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the perception of objects. For instance, many squin-
ters can by an effort of the will and by concentrating
their attention to the maintenance of the parallelism
of the eyes, succeed in preventing inversion so long
as the head is kept steady, and the eyes directed as
if at an object at some distance in front. Dut if
their attention be diverted from this effort of rectifi-
cation to one of perception or scrutiny, such as
reading print placed at the extreme limit of distinct
vision, the parallelism is at once destroyed, and the
mversion of the squinting eye increases in proportion
to the efforts made to perceive distinctly the object
gazed at. The parallelism of the eyes is invariably
destroyed on looking sideways, and no effort of voli-
tion appears capable of preventing this ; hence it is,
that in these movements, the squint is always most
apparent.

There is a subvariety of this deformity that I must
here allude to, which is called Lusecitas, and is dis-
tinguished from the former by the greater immobi-
lity of the eyeball.

The patient in these cases is unable to move the
eye from the inner angle, whether the sound one be
open or closed, so that the cornea remaius perma-
nently in its unnatural position.

Although, as 1 have frequently remarked, single
convergent strabismus is the variety most frequently
met with, there are certain other forms of less fre-
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quent occurrence, which call for some notice, and the
next of which I shall speak is Divergent strabismus,
which is the reverse of that we have just described,
the affected eye being everted instead of inverted ;
the degree of eversion, however, is seldom so great
as the inversion in the former class of cases.

The phenomena presented are analogous to, though
of course different from, what are observed in the
convergent variety ; there is the same want of har-
mony in the movements of the two eyes, and in look-
ing at an object placed in front they never converge .
to the same point, the sound eye only being directed
to it, while the squinting one is more or less everted ;
this is equally the case, whether the object regarded
be placed at a short or a long distance from the face,
and under no circumstances whatever, can the two
eyes be made to converge simultaneously.

As regards their lateral movements, the pheno-
mena are, mutatis mutandis, precisely analogous to
those which are noticed in the convergent variety.

Luscitas with eversion is as frequently, and per-
haps more frequently met with, than with inversion,
and examples of both these forms, I shall by and by
bring under your notice.

Double convergent strabismus, as implied by the
name, affects both eyes; and according to some
writers, is of extremely rare occurrence, while others,
on the contrary, consider the majority of cases to be
of this description ; what one surgeon would regard
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as a case of single, another would affirm to be double
strabismus.

Mr. Walton, in his recent work on Ophthalmic
surgery, declares that he has seen but few cases of
double strabismus, and that the apparent participa-
tion of both eyes in the deformity, is often merely a
deceptive appearance, dependent on the association
which naturally exists between their movements and
the amount of volition required for the play of the
muscles of the deformed eye. I will quote Mr.
Walton’s own example, in illustration of his meaning.
“The right eye squints, to look to the right with that
eye a much greater degree of volition is needed ;
and more muscular power called into action than if it
were straight, and that extra exercise of power is, by
the associated movements of the eye, unavoidably
transferred to the associate muscles of the other eye,
the left ; and especially to its internal rectus, over-
matching the antagonizing muscles, and turning it
inwards.”

Mr. Lucas, on the contrary, observes that “ When
both eyes are affected they are never turned in at
the same time, so as to hide portions of both cornez,
though when one cornea is more than half hidden,
the other has generally a slight inclination inwards.”
“ Persons so affected” he says, “may lead an ob-
server to believe only one eye is squinting, and he
has met with patients, who for several hours would
use but one eye in viewing an object.”
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Mr. Dalrymple observes, “ Occasionally it happens
that the power of the external straight muscles ap-
pears to be less than their antagonists; and when
both eyes are in repose, they are, instead of being
parallel, inverted towards the inner canthus, consti-
tuting double convergent strabismus.”

That there is an essential difference between the
extremes of each variety, there can be no doubt,
though it is not easy in all the intermediate cases to
draw an exact line of demarcation between them ;
the single appearing gradually to merge in the double
form of strabismus.

This is probably owing to the sound eye partici-
pating more or less in the inversion of the distorted
one, o that, when they are at rest, both appear to be
iverted ; although when engaged in vision the sound
one alone is used, and seems to be uninfluenced by the
condition of the other. Here for instance is a case
which, according to Mr. Walton, would be one of
single convergent strabismus, while according to Mr.
Dalrymple, it would be an example of the double
variety.

Mrs. 8., aged 28, of a healthy appearance, has
convergent strabismus of the left eye, the pupil of
which is more dilated than the other. When quite
quiet and unobserved both eyes converge consi-
derably, and to about an equal extent, whenever in
fact the patient is not engaged in using them. On
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being directed to look straightforwards at a pen held
two or three yards in front of her, the right eye is
straight, and is that with which she regards it, while
the left is inverted.

On looking sideways to her left side, the right or
sound eye converges too much, and the left diverges
too little, so that they are not parallel, and she ap-
pears to squint with the right eye. On moving the
pen to the opposite side, the right eye follows it, and
sees it clearly, but the left becomes buried in the
inner canthus. The movements of both eyes sepa-
rately, or when one is closed, are quite perfect, and
they can both be fully everted, so as to leave no
part of the white of the eye visible belween the
cornea and the outer canthus. On closing each eye
alternately, while the other is open and directed to
an object a few feet in front of it, the right eye re-
mains directed on the object when the lid of the
other is raised, but the left becomes inverted under
the like circumstances ; whichever eye be open, how-
ever, the closed one is always inverted.

Vision—Right eye good; left imperfect ; objects
appear to the latter misty and indistinet. She can see
the window-frames, and persons about her, but cannot
distinguish them; can tell the number of fingers held
up, and can read very large type, as “ The Times,” on
the top of the newspaper, but no type less than this.

History.—1In this case the affection came on with-
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out any obvious cause, two years ago, when the
woman was pregnant with her last child ; she first
observed that the sight of the eye was imperfect as
she walked along the streets. She has never had
double vision; her neighbours first made her ac-
quainted with “the cast” in her eye, and it has in-
creased within the last few months.

Double convergent strabismus, according to the
meaning which I attach to the term, affects both
eyes sumultaneously, and not alternately, as in certain
cases of single strabismus ; so that they are habitually
inverted whether engaged in vision or otherwise.
Individuals thus affected make use of both eyes at a
time in viewing objects whether near or distant,
although they are necessarily very imperfectly seen.
In the lateral movements of the eyes the same want
of parallelism is observed as in single strabismus,
though not to the same degree ; hence the deformity
occasioned by double strabismus is not so great as
that producod by a well marked example of the single
variety ; this is particularly observable when vision
is directed to an object in front of the individual, for
the inversion of both eyes being equal is symmetrical,
and therefore less unsightly than the contrast occa-
sioned by one eye being inverted while the other is
straight.

There is a patient now in Matthew Ward for stric-
ture who has double strabismus. I will read you the
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notes I took of his case:

“ Both eyes converge un-
naturally and to an equal extent: on placing myself
in front of him, at the foot of the bed, he regards me
with both eyes, neither being more inverted than the
other. On directing him to look at an object on the
opposite side of the ward, both eyes still remain
equally convergent, and not one only, while its fellow
is straight, as in single strabismus; so that whether
he regards near or distant objects, both eyes converge
alike,though the degree of convergence varies slightly,
according to the distance. In the lateral movements
-of the eyes the squint becomes more apparent, from
one being too much inverted and the other too little
everted. Each of them, however, can be everted
to nearly the natural extent. On closing them al-
ternately, while he regards an object placed three
feet in front of him, the closed eye is always found
much inverted on rising its lid, while the previously
open eye continues to regard the object.

“ Vaision is indistinet in both eyes, so that he can-
not read the English type with either, though he sees
best at about the ordinary focal distance of the
healthy eye,—say ten inches. He is not aware of
there being any difference in the vision of the two
eyes ; with each of which he sees equally well, or
rather badly, all objects appearing misty and in-
distinet. A convex lens improves the sight, and
he always makes use of spectacles of a high power
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when employing his eyes in reading. He never sees
double, under any circumstances, though his atten-
tion has been frequently called to this phenomenon.
“ History—He had his eyes ‘turned in,’ he be-
lieves, from infancy ; while with his regiment in India
he suffered severely from ophthalmia in both eyes, for
which caustic was freely applied to the lids, but the
strabismus underwent no increase from this attack.”
There are some kinds of squint of which it is diffi-
cult to say whether they should be placed among the
examples of single or double strabismus, inasmuch as
they partake of the characters of both, though not
strictly belonging to either. They are the cases to
which the term “ Alternating” has been applied, and
are peculiar, inasmuch as the vision of both eyes is
unimpaired ; and it is this which seems to regulate
their movements. In viewing near objects both eyes
are employed, so that, in this respect the alternating
resembles double strabismus; while in regarding
those at a distance the axis of only one eye is
pointed towards them, as we have seen to be the
case in single strabismus. There is this material dif-
ference, however, between them : in the single, the
sight of the squinting eye is generally so imperfect
that it 1s made no use of at all, and the good eye
alone is used, whether in surveying near or distant
objects ; whereas in the alternating variety, both
eyes being equally good, they ave, as we have just
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observed, used together, when viewing near objects,
but singly and indifferently when regarding those that
are more distant.

It is this alternate use of either one eye or the
other that has given rise to the term “ Alternating
Squint,” of which the following case is a good ex-
ample :—

Mr. W., aged 21, has squinted from two years of
age, and is not aware of any cause to which the de-
formity can be attributed, except it be hereditary
tendency, to which he ascribes it ; several of his re-
latives on his mother’s side being, he says, similarly
affected, and some of them in a higher degree than
himself. It has existed in the family for several
generations.

Phenomena.—DBoth eyes more convergent than
natural, but equally prominent; pupils also alike.
On regarding objects in front of him, while unob-
served, one eye is always inverted, though not always
the same eye, as he uses both indifferently, the vision
of each being perfect ; but if conscious that he is ob-
served he can prevent the inversion of either eye
singly, and maintain them both very nearly parallel,
that is to say, the convergence is so slight as to be
almost unobservable, and affects the two eyes equally.

On looking sideways one eye is too much in-
verted, and the other is too little everted. Notwith-
standing this want of parallelism, he positively de-
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clares that he sees an object, such as the finger held
to the side of him, with both eyes at a time; and
sees it single, and this is the case whether the object
be held to his right or left side. He never sces
double under any ecircumstances whatever. The
power of everting both eyes is somewhat imperfect,
he being unable to approximate the cornea nearer
than two lines of the outer canthus.

This is an extremely interesting case, inasmuch as
it throws light on certain phenomena connected with
binocular vision.

I presume most of you are aware that, as a general
rule, for single vision with both eyes it is necessary
that the image of an object gazed at should fall on
identical or corresponding parts of the two retin,
and if this condition is not fulfilled double vision will
result. Hence, certain physiologists have contended
that the identity of these parts of the two retine is
an inherent property of that membrane ; while
others, on the contrary, affirm that objects are seen
single, not by any inherent property residing in it,
but simply from certain parts of the two retine
being accustomed to act together; and that under
certain circumstances objects will be seen single,
though their images are not depicted on such cor-
responding parts.

Now the case in question is decisive evidence of
the correctness of the latter hypothesis, as the indi-
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vidual never sees double, though it must be obvious,
from the want of parallelism in the two eyes, that
images must occupy non-identical points of the two
* retinze.

I have met with a case of double convergent stra-
bismus in the practice of a medical friend, in which
the sight of both eyes was good, but of unequal
focal power; so that the patient was in the habit of
employing one eye when he regarded near objects,
and the other in surveying those more distant.

I find a similar case recorded by Monsieur Berard.

I have spoken hitherto of the more frequent and
well recognised forms of squinting, but one meets oc-
casionally with some more rare examples, in which
the cornea is neither inverted nor everted, but directed
upwards or downwards, and it is by no means un-
usual both for convergent and divergent strabismus,
to be combined with a slight upward or downward
direction.

Before I quit this part of the subject, I must make
you acquainted with two other facts in connexion
with the objective phenomena of strabismus. One
is the difference in the apparent bulk of the two
eyes ; and the other is the condition of the pupil.

In a considerable proportion of those affected with
strabismus, it will be found that the distorted eye is
either somewhat more or less prominent than its
fellow ; and, in some instances that have fallen under
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my notice, this has arisen from an actual difference
in the bulk of the two organs, as ascertained by the
measurement of their cornew. The pupil of the dis-
torted eye is also not unfrequently more dilated than
the other, and less obedient to the stimulus of light.
This, together with the impaired vision which so fre-
quently accompanies the deformity, has given rise to
the supposition that the eye is affected with amau-
rosis; and I have known persons subjected to a long
course of mercurial treatment for the removal of this
imaginary malady.

Having spoken of the objective phenomena of
strabismus, I will now mention the subjective, and
they are not less interesting than the former.

Subjective phenomena.—A distinction must be
made between the phenomena which are present
when both eyes are open, and those which are pro-
per to the squinting eye only. The former are
chiefly such as arise from the interference of the
sensations of the squinting eye with the vision of the
sound one, and consist either in a mistiness floating
before the distorted eye, which confuses the vision
of the opposite one, or the formation of a double
image of the object gazed at. For instance, in
threading a needle two holes will be perceived in-
stead of one, and thus the accuracy of vision is de-
stroyed. Both these phenomena are not unfrequently
observed in the same individual. Thus, in one of
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my cases, that of Mrs. Halliday, I have this note :
“ The impression made on the retina of the squint-
ing eye interferes slightly with the vision of the
other, so that she sees better with the bad eye closed
than with it open. On my asking her if she ever
saw double, she replied in the affirmative, and added,
that one of the images was very faint and indistinet,
a sort of shadow of the other.” When holding up
my finger before her, she saw it and ‘its shadow,’
which latter is on the same side as the squinting
eye.”

In the case of William Gray, a tailor, who was the
subject of divergent strabismus, he is unable to thread
his needle when both eyes are open, two holes being
perceived instead of one, so that he is obliged to
close the squinting eye before he can do so.

These phenomena, as already mentioned, are ac-
counted for on the hypothesis that there are certain
parts of the retina of both eyes which correspond
with each other, and that for single vision it is gene-
rally necessary that the images of objects should fall
on such corresponding points, otherwise they will be
seen double. This imperfection of vision which
squinters sometimes experience when both eyes are
open, is, however, by no means an invariable result ;
in fact, it is perhaps rather an exception to a general
rule, than the rule itself ; a large proportion of those
who squint experiencing no such inconvenience, so
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feeble an impression being made upon the retina of
the distorted eye, that the mind disregards it al-
together.

I must now speak of the subjective phenomena
which are proper to the squinting eye, per se.

In all cases of single convergent strabismus of
which I have taken notes, the sight of the distorted
eye was more or less imperfect. In the majority a
want of definition prevailed, objects appearing misty
and indistinct, and sometimes larger, sometimes
smaller, and sometimes of the same size as they did
to the sound eye. This indistinctness varied also in
degree, and in some was so great as to prevent even
the largest type being deciphered ; while, in one in-
stance, no mistiness whatever was observed, but all
objects appeared much diminished ; in some cases
they were required to be held very near to the eye,
as if it were myopic, while, in two instances, they were
held considerably to its outer side. A convex lens
improved the vision by magnifying the objects, so
that print, the size of which was too small to be read
by the naked eye, could be made out with the aid of
the magnifier ; yet, even under these circumstances,
it was never seen clearly, as with the other eye, the
want of definition still remaining.

The cause and nature of the imperfection of vision
I shall not allude to at present, as it will come under
consideration when discussing the cawses of the ob-

E
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jective and subjective phenomena; I am now merely
calling your attention to the phenomena them-
selves.

To the subjective phenomena of double convergent
strabismus, allusion has already been made, when
pointing out the difference between it and the single;
I will, therefore, merely repeat here, that so far as
my observations at present extend, the amount of
imperfection of vision affecting each eye is generally
less than that which exists in the distorted one in
the single variety.

I will now read to you a few extracts from my
note-book illustrative of the phenomena that have just
been described.

Esther Walton, aged 17, has convergent stra-
bismus of the left eye, the whole globe of which
appears somewhat /larger than the other, and
is evidently more convex, the diameter of the
two cornee, I think, are not quite equal, but they
are perfectly transparent, and the pupils are alike.
She can move the eye freely in every direction, but
not quite so much outwards as the other. The sight
of the affected eye is very imperfect, she cannot even
make out the large type of “ DIFFERENT SIZES”
in the “ Author’s Assistant,” the letters all appear in
a mist and magnified ; when looking to the left side
objects are sometimes seen double.

Georgiana Livermore, aged 11, has convergent
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strabismus of the right eye, which is less prominent
than the other ; but it is doubtful whether the
whole globe is smaller, as the size of the cornem in
the two eyes appears equal ; both cornew are clear,
and pupils equally dilated and dilatable. She can
move the eye freely in all directions, but to a less
extent outwards than the sound eye ; and to a greater
extent inwards than the same. Vision in the squint-
ing eye is imperfect, objects appear to it smaller and
less distinet than to the other. With great effort
she can make out a word or two in the brevier type,
but not in the nomparen; a convex glass magnifies
the objects and makes them clearer. In reading, the
images on the squinting retina are not attended to,
and consequently they do not interfere with the vision
of the other eye. She never sees double.

Emma Trip, aged 14, has a cast of the left eye,
upwards and inwards. In viewing objects moved
before her both eyes follow it, but their axes differ
somewhat. She can move the eye outwards to a
somewhat less extent than the other ; but inwards
to a greater extent. The pupil and cornea are alike
in both eyes. This patient sees perfectly well to
read the smallest print when both eyes are open,
and closing the squinting eye produces no dif-
~ ference, but she cannot distinguish the largest type

with the left eye.  On using them for a long time to-
E 2
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gether, vision becomes indistinct and misty ; the ob-
jects appear double, and her eyes ache.

The rationale of these phenomena will involve a
consideration of the immediate and remote causes of
strabismus ; these, however, I must defer speaking
of till my next Lecture.



LECTURE IIL

ON THE REMOTE CAUSES OF STRABISMUS.

GENTLEMEN,

THE causes which give rise to strabismus may be
divided into the immediate and the remote. By the
former term is meant the actual or immediate power
by which the distortion is produced, and this in most
cases resides in the orbital muscles ; one of these
may have become stronger, or weaker, or shorter
than the others, and their equilibrium being thus dis-
turbed, the eye becomes distorted.

The remote causes are those which have brought
about these changes in the muscles, and they are to
be sought for in the nerves of the orbit or the nervous
centres with which they are connected. I will now
proceed to enumerate some of the remote causes.

First among these may be placed certain congenital
defects of the organ of sight, such as deficient sentient
power in the entire retina of one eye ; or the limita-
tion of sensibility to one part of this membrane, and
that, not in the axis of the eye, but at some other
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point excentric to it ; or, again, great inequality in
the focal power of the two eyes.

From any of these causes the museles of the eye
affected would be deprived of the controlling or
guiding power of sight ; so that its movements would
become passive and obedient only to the volition ex-
erted on the sound eye.

Such a condition is probably favourable for the
production of strabismus, and hence defect of the
visual power of the eye has always been regarded
as one of the predisposing or remote causes of this
affection, indeed the very large proportion of cases
in which defective vision accompanies strabismus is
sufficient to prove that a close relation exists between
them. Previous to the introduction of the operation
of dividing the internal rectus, it was generally
believed that the squinting always resulted from the
defective vision, of an effort, as it were, made upon
the part of the patient to move the eye out of the
axis of vision, that it might not interfere with
the impressions excited on the retina of the sound
eye. Dut the operation in question has been a sort
of experimentum erucis, by which we have learnt
that, in many cases, the impaired sight is the effect
and not the cause of strabismus ; the operation not
only restoring the symmetry of the two eyes, but
equalising their visual power.

Next, among the remote causes, may be enumerated
the various diseases of the brawn which are so preva-
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lent at an early period of life ; such as hydrocephalus,
scrofulous tubercles and ramollisement, also the
convulsions, which sometimes attend these diseases,
or are brought on by irritation propagated to the
brain from other parts of the system, as the intestinal
canal, or the gums during the period of dentition.

In all these diseases the orbital nerves are liable
to suffer either at their central extremities, or at
some other part of their course : and this would ne-
cessarily be followed either by paralysis or spasm of
the muscles to which they are supplied. But stra-
bismus has sometimes been observed to result from
a violent fit of coughing, such as frequently occurs in
hooping-cough, paroxysms of rage or passion ; and
severe frights have likewise given rise to the deformity.

In these examples it has been surmised that the
lesions are of an apoplectic character, and, though
slight and evanescent, yet sufficient to disturb the
balance of power of the orbital muscles.

Now whether the defect or the disease which has
given rise to the strabismus, occurred during the
period of feetal existence, or subsequent to birth, in
either case it may have arisen from inherited predis-
position ; the parents of the individual suffering from
strabismus being themselves so affected, hence, here-
ditary tendency is always enumerated among the re-
mote causes of strabismus.

Some writers, however, have called in question
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the efficiency of this cause in the production of the
deformity. Mr. Lucas, in particular, attributes all such
examples to the influence of imitation. “ All children,”
he observes, “ have a propensity to imitate those they
are much with, as their parents ;” and in confirma-
tion of this opinion, he states, that he has observed
it more frequently in children whose mothers
squinted, than in those whose fathers were affected
with this obliquity. e observes, also, that the chil-
dren of squinting parents are themselves frequently
freefrom the deformity ; and, again, that many parents
have children who squint, while they themselves are
unaffected. This is an objection that would apply
equally to the hereditary transmission of any other
disease, and has no more force in that of which we
are now treating than in others.

That imitation is a very fruitful source of strabis-
mus, I am quite prepared to admit, and many children
may thus derive it from their parents, but it is as
certainly unphilosophical as it is untrue to deny
the influence of hereditary tendency as a remote
cause.

My note-book furnishes me with numerous exam-
ples of strabismus thus acquired, in which the in-
fluence of imitation is obviously excluded by the fact
that the parents were affected with a squint in one
direction, while their offspring had it in the oppo-
site. In other cases, the children were too young to
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have contracted it from such a cause ; thus, in Emma
Trip it came on when she was only twelve months
old.

I have now to speak of those remote causes of
strabismus which are independent of cerebral disease,
or imperfect development of the organ of vision, but
arise from an excess of nervous force, directed to
certain muscles, through the medium of volition.

Under the latter head may be grouped all those
cases which owe their origin to #mitation and oph-
thalmia.

That umatation is a very frequent source of stra-
bismus, I have already remarked ; and I entertain
no doubt whatever of its efficiency in the production
of the deformity, notwithstanding that the contrary
opinion has been maintained by several writers on
this subject, who, arguing on the insufficiency of the
cause to produce such an effect in the adult, would
exclude it altogether from the category of remote
causes. But it by no means follows, that because such
an effect would not be produced in a grown-up per-
son, that therefore it would not in a child. In the
latter, it must be remembered, that all the organic
functions are carried on with more rapidity than in
the former, growth, as well as nutrition, having to
be provided for; and in whom, therefore, it is rea-
sonable to believe, that the frequent use of one
muscle, or its continued contraction for even a short
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period, would necessarily divert to itself a larger
quantity of nervous force, and vascular activity,
sufficient to render it more powerful than its anta-
gonist, or even to stamp upon it the character of
permanent shortening. That parents not unfre-
quently, and indeed not unnaturally, attribute the
defects of their offspring to causes which have had
no existence, most of you, no doubt, have been wit-
nesses to, as in those defects called mother-spots
or mother-marks, and the same kind of feeling may
probably induce them to attribute the deformity in
question to imitation when it may have arisen from
a different cause.

But the instances of squinting, occasioned by imi-
tation, are far too numerous to be all of them thus
accounted for ; for example, Mr. Hall, in an analysis
of more than two hundred cases, found that about
one-fifth of the number, in which the patients or
their parents were able to assign any cause, ascribed
it to this source ; besides which, there is a good deal
of collateral evidence which tends to support this
view. Thus, Mr. Lucas relates an interesting case
of a young gentleman, fourteen years of age, who had
strabismus for two days, in consequence of his en-
deavouring to pass a thread through a small hole in
the clavicle of a fowl, which he had placed across the
bridge of his nose. He succeeded in his attempt,
but was rewarded with strabismus, which, fortunately,
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was not of a permanent character. It is not unlikely
that, had this young gentleman repeated the feat,
the deformity would not thus have disappeared.

The modus operandi of ophthalmia, as a remote
cause of strabismus, may be similarly explained.
“ A child,” says Mackenzie, “ has an ulcer on the
cornea ; he finds, by a particular effort of the muscle,
he can so turn the eye as to ease the pain attending
the friction of the ulcer, in the natural movements
of the organ. This effort is attended by a squint;
and by frequently repeating the effort or almost
constantly employing it for a time, an habitual
strabismus is formed ;” or it may arise in a differ-
ent way—the ulcer has healed, but has left an
opacity which interferes with the passage of the
direct rays of light to the retina. To counteract this
the patient voluntarily turns his eye in such a direc-
tion as to allow these rays to pass through the more
transparent parts. The internal rectus being thus
continually exerted acquires increased strength ; the
balance of power of the muscles is disturbed, and
permanent obliquity results.

I fear that the strabismus which follows ophthalmia
is sometimes produced by maltreatment of the sur-
aeon, or of the parents of the child. The affected
eye is kept bound up, and on subsidence of the in-
flammation the child is found to squint. A very in-
structive case of this description lately came under
my observation at the public dispensary.
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A little girl, three and a half years of age, was
brought to me on the 5th of April, 1853, with a
scrofulous ulcer on the left leg, and another on the
arm ; both shortly healed under the treatment
adopted, when some impetiginous pustules made
their appearance on the scalp, and at the same time
the left eyelid became affected with a phlegnomous
inflammation which completely closed the eye. This
was on the 22nd of April, and previous to this date
both eyes were perfectly healthy and free from dis-
tortion. Exactly one month after this, the lid had
nearly recovered its usual healthy appearance, the
pustules had disappeared from the scalp, and her
general health had much improved, but she now
squinted badly with the eye, the lid of which had
been inflamed, and at the present date (January)
the eye continues permanently distorted.

While I was reflecting on the probable cause of
the deformity, in the case just cited, and considering
the means that might be adopted for remedying it
without operation, I accidentally discovered the cause
sooner than I expected. I directed the mother to
bind up the sound eye for a week, and then bring
the child to me ; when she hesitated, and seemed to
demur to my directions. On asking the reason of
her hesitation, she told me that she had of her own
accord, bound up the squinting eye when its lid was
inflamed, and that she considered the squint had
been brought on by her having done so ; and she
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feared that if she were to do the same with what
was now the straight eye, that that one would like-
wise become distorted. And she then explained to
me, that while the bandage was over the inflamed
eye she had observed the child was always trying
to make use of that eye, by looking inwards, and out
of the way of the bandage.

The cases which I have just related clearly point
to excessive muscular action as a cause of strabis-
mus, and afford that collateral evidence mm favour of
imitation, to which I have before made allusion.

The frequent occurrence of strabismus after attacks
of inflammation of the eye is, however, suggestive of
another explanation than that just given :—that it
may, in fact, in some cases, be not only the exciting
but the immediate cause of the deformity by giving
rise to adhesion between the eyeball and some of its
coverings, in which one or other of the muscles may
become involved, just as we find contractions of the
fingers or toes not unfrequently follow inflammation
of the hands or of the feet.

This view of the question would afford a satisfac-
tory explanation of the occasional failure of the ope-
ration to rectify the deformity, notwithstanding the
internal rectus muscle has been completely divided.

In corroboration of this opinion, I may mention a
case related by Mr. Duffin, of a female, whose cornea
bore evident marks of previous long-continued in-
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flammation, on whom he operated for strabismus,
and found all the investing structures of the inner
periphery of the eye, so “ thickened, contracted, and
infiltrated, that they cut like cartilage.” He also
relates an interesting case of a lady who had been
twice couched for cataract, and who, after each
operation, suffered from severe inflammation of the
eye.

This lady informed him, that the strabismus with
which she was previously affected had been consi-
derably increased, and the freedom of motion of the
eyeball much diminished by the inflammatory attacks.
The same adhesions of muscular, tendinous, and
cellular tissue, were found in this case, as in the
former.

There is one class of cases of strabismus which,
so far as I am aware, has not been described by any
writer except Mr. C. Radcliffe Hall. This gentleman,
in an interesting paper on the subject in the “ London
Medical Gazette for the year 1841,” has called the
attention of the profession to certain instances in
which strabismus has appeared to result from an
hypertrophied condition of the inner rectus of the
sound eye, while the coresponding muscle of the
squinting one presented no abnormal enlargement ;
and when the strabismus affected both eyes, the least
distorted was that in which the internal rectus was
enlarged ; and the most distorted, that in which it
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presented only its natural dimensions. In all these
examples it was found that the vision of the eye that
squinted, or that squinted most, was very consider-
ably inferior in power to that of the other ; necessity
would thus be laid upon the good eye to perform all
the principal offices of vision, and its abductor muscle,
being thereby continually called upon to counteract
the tendency of its powerful antagonist to produce
inversion, would lead, Mr. Hall imagines, through the
tendency to consensual action of the two eyes, to in-
version of the weaker organ.

The remote cause in these cases differs somewhat
from that to which we have previously referred, as
arising from an imperfectly developed organ or im-
paired vision, inasmuch as the inversion would appear
to be due, not to the defect of vision in the squinting
eye, but to the hypertrophied condition of the ab-
ductor muscle of the opposite.

There is one fact more to which I must advert,
viz., the occasional occurrence of strabismus in an
eye which was previously straight on rectifying its
fellow which squinted ; so that the rectification of a
squinting eye must, to a certain extent, be regarded
as a remote cause of a similar affection in the oppo-
site one.

I am aware that some writers have attempted to
invalidate this conclusion by affirming that the stra-
bismus originally affected both eyes, though in an
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unequal degree, and that the inversion of the sup-
posed straight eye is only rendered more apparent
by contrast with that which has been rectified by the
operation.

Admitting the truth of this in some instances, I, at
the same time, consider it undeniable that the straight
eye in certain cases of single convergent strabismus
does become inverted after its fellow has been recti-
fied by operation, and in consequence of such rectifi-
cation which must therefore be regarded as a remote
cause of strabismus.

The rationale of this phenomena is probably that
suggested by Mr. Hall, viz., that the sensorium, having
been long accustomed to receive direct rays from one
eye and oblique from the other, experiences some de-
gree of confusion on receiving them in the natural
but unaccustomed manner; an effort is therefore
made to restore the former abnormal condition of
vision by inverting the sound eye, and thus the stra-
bismus, instead of being removed by the operation, is
merely transferred from one eye to the other. Having
enumerated the prineipal of the remote causes of
strabismus, I will defer speaking of its immediate or
proximate cause till my next Lecture.



LECTURE 1V.

THE IMMEDIATE OR PROXIMATE CAUSES OF STRABISMUS.

GENTLEMEN,

Ix my last Lecture I endeavoured to class the re-
mote causes of strabismus according to their origin ;
first, in congenital or other defects of the organ of
vision ; secondly, in disease or irritation affecting the
nervous centres or orbital nerves ; and thirdly, in the
over action of certain muscles voluntarily produced
for the purpose, either of improving vision, relieving
pain, or from mere wantonness, as in the imitation of
others affected with squinting.

These causes produce changes in the muscles im-
planted into the eyeball, by which their balance of
power is disturbed, and the harmony of their move-
ments destroyed, so that strabismus is the conse-
quence.

The mode in which impaired vision produces stra-
bismus is not easy of explanation, and I must econfess
my inability to offer a satisfactory solution of the
problem.

It is not improbable, that the defect in the organ

P
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of sight may be accompanied by some slight inequality
of power between the internal and external rectus ;
and the function of the organ being suspended, it
ceases to exercise any controlling action on the mus-
cles by which it is moved, so that it becomes aban-
doned to the influence of the more powerful muscle,
and an internal or external squint may be thus
produced.

Mackenzie suggests, that there may be even “an
instinctive attempt in some cases still further to dis-
tort the weak eye ; and to turn it so far inward and
under the upper lid, that no impression can be re-
ceived upon it, but that the sound eye only shall
become the instrument of sensation.”

I am the more disposed to consider that there is
some concomitant affection of the muscular apparatus

of the eye in these cases ; because we do not find
~ that cataract affecting one eye is followed by any
distortion, which, on the hypothesis of impaired vision
being the cause, should not unfrequently result.

Whatever may be the correct explanation of the
phenomenon in question, it may be assumed, without
much fear of contradiction, that the muscle imme-
diately engaged in the deformity must be either
stronger or shorter than its antagonist, or the latter
may be actually or relatively weaker than that of the
opposite eye.

The changes produced in muscle by disease or
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irritation of the nervous centres or nerves, are of two
kinds; first, paralysis; secondly, spasm; and these, if
of long continuance, terminate in atrophy in the one
case, and structural shortening in the other.

Strabismus arising from paralysis, I believe to be
of comparatively rare occurrence, as proved by the
fact, that most squinters possess the power of moving
the eye from its unnatural position, to the extent of
producing some slicht degree of eversion, and, in
some instances, to evert it to the same extent as the
sound eye. It is clear, therefore, that the abductor
muscle cannot be paralysed, notwithstanding the
opinion of many respectable authorities to the con-
trary. It is true they qualify the expression some-
what by terming it partial paralysis or defective
power ; and if by this is meant that it is weak rela-
tively to its antagonist, I am quite willing to go along
with them, but when they affirm that this weakened
condition of the abductor muscle is the cause of
squinting, I must express my total dissent from such
a statement.

The theory which attributes strabismus to a weak-
ened state of the abductor muscle, derives its chief
support from the fact, that after division of its anta-
gonist for the cure of this deformity, the eye is only
straightened, and not everted, as it would be, say
the advocates of this theory, did the abductor possess

its normal power, and they appeal to the eversion
F 2
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which follows the accidental division of the internal
rectus in a healthy eye, as well as to that which is
the result of paralysis of the same muscle, in confirm-
ation of their opinion.

These arguments are more specious than sound.
That the external rectus of an eye affected with con-
vergent strabismus of any standing, is in most in-
stances weaker than the corresponding muscle of the
opposite eye, there can be no doubt ; but that is not
the point in question. What we want to know is, was
it so before the squint occurred, and did the distortion
arise in consequence of such weakness ? In other
words—is it the cause of strabismus, or only the
effect? 1 believe it to be the latter, and for the fol-
lowing reasons :—

1st. Many cases are met with in which the
external rectus of the squinting eye possesses the
power of everting it to the same extent as the corre-
sponding muscle of the sound eye.

2nd. In those cases in which the division of the
internal rectus fails at first to rectify the squint (ap-
parently from the weakened condition of the external
rectus consequent on disuse), the latter muscle very
goon regains its power, from the more favourable con-
dition in which it is placed by the division of its
shortened or too powerful antagonist, and the eye is
then drawn into the centre of the orbit.

3rd. It very seldom happens, when the operation
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for the cure of convergent strabismus is properly
performed, that the squint returns; which it most
certainly would do were the abductor muscle weaker
than its antagonist, now re-united to the eyeball.

4th. The distortion which arises from complete
paralysis either of the external or internal rectus is
seldom so great as it is in those cases in which no
paralysis exists. This latter fact appears to me to set
the question at rest as regards a weakened state of
the external rectus being the usual cause of squint ;
for if the degree of inversion be greater where the ex-
ternal rectus is unparalysed than it is where the same
muscle has no power whatever, but is completely
paralysed, it is clear that the most potent cause of
strabismus is certainly not the weakness of the ab-
ductor muscle.

In confirmation of this opinion I may refer to
certain cases of congenital club-foot, in which the
contraction of the musecles which produced the de-
formity 1s not the consequence of disease, but simply
of mal-position in utero. In these cases the antaéﬂ—
nist muscles are elongated and weak, but quickly
recover their normal bulk and strength, which the
mal-position only had deprived them of, on dividing
the tendons of the shortened ones.

I cannot admit, therefore, that a weakened con-
dition of the external rectus is the usual cause of
strabismus. In making this statement I do not deny
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that it may not be an ocecasional one, all I contend
for is that it is of much less frequency than many
writers would have us to believe.

Having said thus much, I will now relate to you
a case of strabismus, which was undoubtedly attri-
butable to this cause,

James Palmer, 30 years of age, a compositor by
trade, applied to me at the public dispensary, March
6th, 1847, for a convergent strabismus of the left eye,
on which he wished me to perform an operation for its
removal. He stated that it interfered so much with
the vision of the other eye as to incapacitate him for
his ordinary business. This, however, he had reme-
died to a certain extent by binding it up, so that he
was, to all intents and purposes, blind with that eye,
and the whole of the work was thrown on the undis-

torted one. This he imagined rendered it weaker,
and made him somewhat anxious lest the sight of

this should suffer in consequence, and was the reason
for his wishing e to operate.

On examination I found it to be a case of Luscitas,
which differs, you recollect, from ordinary strabismus,
inasmuch as in the latter the patient can move the
distorted eye without difficulty from the inner canthus
to a central position, and sometimes even evert it to
the same extent as he can the sound eye ; whereas
in the former, the patient possesses no power of evert-
ing the eye in any degree, so that it remains fixed in
its unnatural position.
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A further examination of the patient showed that
the strabismus arose from complete paralysis of the
external rectus muscle, not from any spasm or short-
ening of its antagonist. He could invert the eye to
the same extent as the other, but could not evert it,
or even bring it into the central axis of the orbit ;
the cornea, when not acted on by the internal rectus,
occupying a position midway between the centre of
the eyelids and the inner canthus. The upward and
downward movements of the eye were not impaired.

What renders the case more interesting, as well as
places beyond a doubt the cause of the deformity,
there was also complete paralysis of the left half of
the tongue. On thrusting it from the mouth, its
point deviated to the left side ; but the most striking
appearance connected with this organ was its want of
symmetry, the left half being broad, flat, and flabby,
—in fact, atrophied ; whilst the right was plump,
firm, and roundish.

Now the nerves supplying the abductor of the eye
and the genio-hyoglossus of the tongue are the sixth
and the ninth ; both of these arise near together
from the motor track of the medulla oblongata. The
patient had, in fact, been the subject of syphilis, had
had ostitis of both tibize, and suffered continual pain
in his head and back of hisneck. This led me to be-
lieve that the occipital bone had participated in the
disease, and the two nerves, just named, which are
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in contact with the basilar process of that bone, were
probably affected secondarily.

My experience leads me to believe that the bones
of the base of the skull, though less liable to be
affected by the venereal poison than those which
form its roof, are yet sometimes the seat of this spe-
cific inflammation ; and where this happens, the
nerves of the base which are in contact with those
portions become to a certain extent implicated.

I need scarcely remark that I declined the opera-
tion, and subsequently had the satisfaction of watch-
ing the gradual disappearance of the strabismus from
the influence of the remedies I prescribed for the
syphilitic affection.

Here then is a case in which the squint was pro-
duced by palsy of the abductor oculi muscle conse-
quent on disease affecting the sixth nerve.

In one of the earlier volumes of the « Pathological
Transactions,” will be found a case related by Mr.
Partridge, in which dissection revealed a small
tumour connected with the abducens nerve, thus
causing paralysis of the external rectus muscle. It
was that of a man, 30 years of age, who had
squinted badly from childhood, and whose eye par-
ticipated but slightly in the movements of its fellow.
The external rectus muscle was elongated and much
attenuated ; the internal rectus was short, bulky,
and had a much thickened tendon, scarcely differing
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in appearance from cellular tissue ; while the other
orbital muscles were of their ordinary size, though a
little paler than natural. Under the microscope the
muscular fibrils, except those of the levator, appeared
to be made up of mere granular matter enclosed in
the usual sarcolemna sheaths, only here and there a
few striped fibres were observable, and in the in-
ternal rectus they were scarcely to be detected. All
the branches of the third nerve were healthy ; the
sixth, just after its entrance into the orbit, had a
light gray semitransparent look, and in its trunk was
an oval enlargement, about the size of a pin’s head.

Cases of divergent strabismus produced by palsy
of the adductor muscle are more frequent. Here
is one, which I will read from my note-book ; it has
been very carefully taken, and illustrates some other
phenomena connected with this description of cases,
to which I have already alluded in my Lecture on
the Muscles of the Eyeball.

Mrs. Brooks, aged 44, has paralysis of all the
muscles of the left eye supplied by the third nerve.
On placing myself directly opposite to her, and on
the same level, so that my eyes were on the same
horizontal level as hers, she was directed to look
straight at me, and on raising the lid of the affected
eye (there was ptosis) the following was observed :—

The cornea was drawn outwards, towards the ex-
ternal canthus, but no portion was hidden by it ; it
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was not quite on the same horizontal level as the
cornea of the other eye, but rather higher, a small
part of the sclerotic being visible between its lower
edge and the inferior palpebra. The pupil was
widely dilated and immovable, and the sensibility of
the retina was evinced by the abundant lacrymation.
No difference in the prominence of the two eyes was
observed, nor was any bulging of the globe percep-
tible. She could, by a voluntary effort, evert the
eye to the same extent as the other, and on discon-
tinning the effort it returned to the position above
described. It could not be turned further inwards
than this, nor upwards nor downwards even in the
slightest degree ; neither upwards and outwards, nor
downwards and outwards ; but on telling her to look
downwards the eye was rotated on its antero-posterior
axis by the superior oblique ;* the upper part of the
globe being drawn very slightly forwards, and per-
haps inwards, so as to give to its lower part an op-
posite inclination. On directing her to look upwards,
after looking downwards, the globe rotated in an op-
posite direction. On inclining the head by turns
to either shoulder, nothing could be made out.}

* This aetion of the superior oblique may always be ob-
served in cases of paralysis affecting the third pair of nerves,
and was first pointed out to the profession by Dr. Jacob of
Dublin.

+ If a healthy individual gaze steadily at an objeet in front
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On holding up the paralysed lid, and telling her to
shut her eyes, the cornea was pushed from the
external canthus into the centre of the orbit, and

of him, while his head is inclined to either shoulder, the
vertical axis of his eyes will still be maintained in a vertical
direction, and will, therefore, form an angle with the inclina-
tion of the head. This maintenance of the vertical position
of the eyeball under these circumstances is due to the oblique
muscles. Now if either of these muscles be affected with para-
lysis, the vertical axis of the eye in which it oceurs will no
longer correspond with that of the head when erect, or with
that of its fellow of the opposite side, but will form an angle
with it; in faet, a squint will be produced, though for obvious
reasons, it will not be observed. If each obliquus in its
healthy condition can roll the eye round its antero-posterior
axis to an extent of 45°, we may assume that if one of them
be paralysed its antagonist will produce a distortion of the
eye equivalent to at least 20°; or, in other words, the vertical
axis of the eye whose muscle is paralysed will no longer
coincide with that of its fellow, but will form an angle
with it of the size just mentioned. To apply these facts
to the case above narrated: a line corresponding with the
vertical axis of the left eye would have its upper extremity
internal, and its lower external, to a perpendicular, that
being the direction which the superior oblique would give
it when unopposed by its paralysed antagonist, the infe-
rior oblique. On inclining the head to the left shoulder, the
vertical axis of the eye would become vertical when the head
had attained an inclination of 207, and it would be main-
tained in this position, by the action of the superior oblique,
till the inclination of the head had reached 65°.

On inclining the head to the opposite or right shoulder, no
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the whole globe very sensibly depressed, by the orbi-
cularis. From the want of intelligence in the pa-
tient, it was difficult to make out much in reference
to vision. Two things, however, were certain ; first,
that all objects appeared enveloped in a thick fog ;
and, secondly, that they were diminished. It was
not satisfactorily ascertained whether they were
rendered clearer by a convex glass, whether the focal
distance of the two eyes was the same, or whether
double vision was observed on inclining the head
laterally.

These phenomena are easily explained. The le-
vator muscle of the upper lid, and the superior, in-
ferior, and internal recti, together with the inferior
oblique muscle, were paralysed. These muscles are
all supplied by one nerve, the motor oculi or third,
whereas the external rectus receives its nervous
supply from a different source, and was not implicated
in the disease which affected the other, the muscle
that it supplies remained therefore unparalysed,
consequently the eye was drawn outwards.

The distortion in the foregoing instances is precisely
analogous to the distortion of the whole face which
movement of the left eye round its antero-posterior axis would
take place, owing to the paralysis of the inferior oblique mus-
cle ; consequently, the vertical axis of the eye could not be
maintained under this movement, but would correspond with

that of the head, plus the 20° given to the former by the pas
sive contraction of the superior oblique.



CAUSES OF STRABISMUS. 77

occurs in facial paralysis from disease affecting the
portio dura of one side.

Strabismus arising from spasm is rather to be in-
ferred than demonstrated; and under this head may
be included the majority of those cases that are ob-
viously not induced by paralysis on the one hand,
or hypertrophy from over action on the other; as
for example, the strabismus which arises in conse-
quence of convulsions, or from the irritation of teething,
or from intestinal irritation ; and I should be disposed
to believe that such cases are eventually followed by
structural shortening of the affected muscle, which
would prevent the eye from being fully everted.
Such appears to have been the origin of the strabis-
mus in the following case :—

Mrs. Baker, aged 37, and the mother of four
children, all of whom are free from the deformity,
has convergent strabismus of the left eye, of a very
decided character, but no difference is observable
in its prominence, or in the size of its pupil,
as compared with that of the other eye. When she
looks to the left, the good eye is much more in-
verted than it ought to be, while the squinting one
is not sufficiently everted ; and thus it happens that
the sound eye seems to squint while the other appears
unaffected. On looking straightforwards the unaf-
fected eye immediately assumes a position midway
between the external and internal canthi of the
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eyelids, while the other becomes strongly inverted.
The motions of the sound eye outwards are natural,
but inwards more than natural. The motions of the
squinting eye outwards are only just beyond the
centre of the orbit, but inwards they are very great,
the external and internal edges of the cornea look-
ing forwards and backwards. The wision of the
squinting eye is always misty, even when the let-
ters are magnified with a lens ; without this the
patient can only make out with difficulty the letters
one by one, of DIFFERENT SIZES, in the “ Author’s
Assistant ;” whereas, with the other eye she can read
the nonpareit ype fluently. Objects are best seen with
the bad eye when they are held exactly oppo-
site, and at about the ordinary reading distance ;
when held to the left of the eye they disappear.
The patient never sees double, nor does the bad eye
at all interfere with the vision of the other. When
a finger is held up before the squinting eye, the other
being shut, it is seen ; but on opening the good eye,
it is seen better, the squinting one retiring into the
inner canthus, and taking no further trouble about it.

History—She has been the subject of strabismus
from infancy, and heard her mother say it came on
while she was cutting her teeth.

Without dwelling any longer on this deseription
of cases, of which my note-book furnishes me with
numerous examples, I will pass to those in which the
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squint is obviously caused by increased power and
bulk of one of the recti muscles, most frequently the
internal rectus.

The history of strabismus, as well as the pheno-
mena, hoth point to this condition of muscle as one
of the most frequent causes of the affection ; all
those cases, therefore, which arise from imitation—
from bandaging up the affected eye—from looking
at some spot on the nose—from ulceration, or central
opacities of the cornea—from misplaced pupil—and
from misplaced retinal sensibility, are probably owing
to this condition of the internal rectus muscle. The
modus operandi of squinting thus produced, is easily
and satisfactorily explained on the hypothesis of
over action, or very frequent action, of the muscle
increasing its strength and bulk ; and this change
having resulted, the external rectus is overbalanced,
and the eye becomes permanently inverted.

Now, the fact of the eye being thus given up to
the action of the more powerful muscle, will also ex-
plain why the external rectus becomes weaker ; it is
seldom called upon to act, so that it probably be-
comes smaller and somewhat atrophied, and in this
manner the deformity is perpetuated.

The statements I have just made are not mere
conjectures, or @ prior: reasonings of what might be
expected to follow such undue action as I have just
spoken of, but they are confirmed by analogous ex-
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amples which are met with in other parts of the
body, by actual observation of the condition of the
muscles during the operation, and by dissections per-
formed after death.

The increase of strength and bulk of muscle in
consequence of increased action, is a fact too familiar
to all of you to require my dwelling upon at any
length on the present oceasion.

In no organ of the body are the changes we are
speaking of, so frequent or so decided as in the
heart.

A post-mortem is being made of a man who has
died from dropsy ; you are told that it is in conse-
quence of heart disease, and, upon examining that
organ, you find that some contraction has taken place
at one of the orifices ; we will suppose, for instance,
at the orifice of the aorta, or pulmonary artery, and to
overcome the obstruction the heart contracts with
more force than formerly, and, in consequence of this
over action, its walls have become greatly thickened
and its power augmented. Here is one of the many
specimens which our Museum contains in which this
result is well seen. But it is unnecessary to occupy
your time further by analogous illustrations ; the
fact of the increased power and bulk of the internal
rectus muscle in cases of convergent strabismus, is
matter of notoriety to all who have undertaken ope-
rations for its removal, and such few dissections as
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have been made of squinting eyes mostly go to con-
firm this fact. Mr. Middlemore relates three cases
in which he had an opportunity of dissecting the
eyes of squinters; one was that of a young child five
years of age, who had external squint of the right
eye, and he found the abductor muscle much en-
larged, as compared with the other orbital muscles of
the same eye, as well as with that of the correspond-
ing rectus of the opposite one.

He also relates another case of considerable inte-
rest in the present inquiry : that of a young man he
was called to, for a burn on the outer part of the
eye, by which the conjunctiva oculi became adherent
to that lining the lids near the outer canthus ; so that
the movements of the eye were much impaired there-
by and an external squint produced. By the frequent
and strong action of the internal rectus, these adhe-
sions were at length overcome ; and he was able to
move the eye inwards, nearly to the same extent as
the other. Shortly after this he died, and Mr. Mid-
dlemore embraced the opportunity thus afforded him
of examining the muscles of the orbit. The internal
rectus was found to be much enlarged and thickened,
and very strong.

A third instance occurred in an individual who
had suffered long from what Mr. Middlemore terms
neuralgia bulbi ; in consequence of which the eye was

spasmodically and continually darted from side to
¢
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side, and in various directions. This patient also
died, and the muscles were found to be extraordina-
rily developed.

I have already made allusion, when speaking of
the remote causes of strabismus, to those curious
cases of hypertrophy of the inner rectus muscle of
one eye, which produce inversion of the opposite eye
in which the same muscle is of its natural size ; and
I have nothing more to say on this subject on the
present occasion.

There are some cases of strabismus which cannot
be satisfactorily accounted for on any of the hypo-
theses already alluded to; they are those in which
dissection has revealed no trace of alteration of
structure or bulk of the nerves or muscles of the
orbit ; these are, perhaps, the cases in which during
life-time, the individuals exhibited no want of power
of any of the orbital muscles, the eye being capable of
rotation in every direction to the full extent possessed
by those who are unaffected by the deformity. In the
first volume of the “Journal Hebdomadaire des Pro-
ores des Sciences Medicales,” will be found an inte-
resting case by Dr. Cavarragh, who dissected the mus-
cles, nerves, and blood-vessels of the eye of a young
man who squinted, and found no disease or alteration
about any of them, but the crus cerebelli on the same
side as the strabismus, presented a loss of substance
to the extent of some lines.
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Now you know very well that this portion of the
encephalon is a commissure, by which the cerebellum
is brought into relation with the cerebrum and the
medulla oblongata, and all the experiments that have
been made with the view to determine the function of
the cerebellum, as well as many facts in pathology
and comparative anatomy, go to prove, that it is the
regulator or co-ordinator of the muscular movements.
Lesions of this portion of the encephalic mass do not
paralyse the muscles, which remain obedient to the
stimulus of their nerves, whether excited by mecha-
nical or artificial means, or naturally by volition :
only the power by which these actions are regulated
and made to combine to produce a certain result is
wanting.

If the strabismus which arises from an inequality
of power of the orbital muscles has its analogue in the
several varieties of club-foot ; that of which we are
now speaking may be allied to stammering and some
other affections manifested in perverted muscular
action.
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LECTURE V.

ON THE CAUSES OF THE SUBJECTIVE PHENOMENA OF
STRABISMUS.

GENTLEMEN,

IN my last Lecture I adduced evidence to show
that strabismus may be due to at least three patho-
logical conditions of the recti muscles: viz., paralysis ;
spasm, with structural shortening ; and hypertrophy ;
and I suggested that certain examples of the affec-
tion in which no pathological change was observable
in the orbital muscles or nerves, might arise simply
from perverted action, the result of some lesion
affecting that part of the encephalon which we pre-
sume to be connected with the controlling or the co-
ordinating of muscular actions.

It has been imagined that strabismus may some-
times be occasioned by the obliqui muscles. The
error originated from observing that division of the
internal rectus was not always followed by the re-
sult anticipated ; the eye still remaining too much
mverted. The real cause of this want of success I
shall explain to you when I come to speak of the
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treatment, and must refer you to my Lecture on the
actions of the obliqui muscles for the refutation of
this error.

With regard to contractions of the ocular fascia as
a cause of strabismus, I have already expressed my
opinion that they may occasionally produce such a
result : I will not, therefore, now occupy your time
by repeating what I have already said on the sub-
ject.

An interesting question suggests itself in connexion
with the pathology of strabismus, viz., why is the
distortion, in nearly every instance, either in the out-
ward or inward direction, and not upwards or down-
wards.

Conjectures only can be offered on this point. It
may be owing partly to the greater power and size
of the internal and external recti, as compared with
the other orbital muscles : and partly to the state of
antagonism that naturally exists between the former ;
one being supplied by the third, and the other by the
sixth nerve : whereas the other recti receive their
nervous supply from one and the same source.

If the divergent and convergent varieties of strabis-
mus far exceed in frequency distortions in any other
direction, so does the convergent greatly exceed the di-
vergent. Thus in Mr, Hall’s 213 cases, thirteen only
were divergent, nineteen were double convergent, and
all the others, single convergent : the left eye being
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exclusively affected in 110 cases, and the right in
seventy-one.

For this greater frequency of internal strabismus
we must perhaps seek an explanation in the anato-
mical relations and physiological uses of the adductor
muscles.

You have already seen that they are naturally the
most bulky of the orbital muscles ; that they are
broader at the point of their insertion into the sclerotie,
and nearer to the cornea, while the distance between
their insertion and that of the superior and inferior
recti, is less than that between the external recti and
the two muscles just named. Hence the latter would
contribute somewhat to produce inversion of the eye ;
while eversion has to be accomplished by the unaided
efforts of the external rectus. Again, the branch of
the third nerve which enters the internal rectus, is
somewhat larger than that of the sixth which supplies
its antagonist ; the former must, therefore, have more
numerous connexions with the encephalon, which
alone would render it more liable to participate in
its diseases. When it is recollected also that both
the superior and inferior recti are supplied by
branches of the same nerve, you can readily conceive
that the liability of the internal rectus to derange-
ment, from affections of the encephalon, must be
nearly threefold greater than that of its antagonist,
the external rectus. Again, the ternal rect1 are,
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perhaps, more constantly in action than any of the
other orbital muscles, some slight degree of conver-
gence of the eyes being necessary in viewing all objects
not placed at considerable distances ; and the con-
vergence being increased in proportion to the near-
ness of the objects regarded. Thus a greater amount
of the vis nervosa is directed to these than to the
other muscles, which again would render them more
liable to derangement.

Sir Charles Bell, who attributed convergent stra-
bismus to a weakened state of the external rectus
muscle, endeavoured to show that the latter is more
liable than any other of the orbital muscles to suffer
from disorder of other parts of the system, as the
digestive organs, &c., owing to the connexion of the
sixth nerve, which supplies it, with the sympathetic
system. But this argument loses its force when one
recollects that the sympathetic also communicates
with the third nerve, as well as with the fourth, so
that in point of fact, all the orbital muscles commu-
nicate with the sympathetic by means of their nerves.

I have now arrived at one of the most difficult,
though most interesting, parts of my subject, viz., the
cause of the impaired vision ; this, I believe, will be
found to vary in different cases. Impaired vision,
as you are aware, may result from a variety of
causes, and may have its seat in various parts of the
optical apparatus—thus, taking the structures of the
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eye in their order from before backwards: the
cornea may be affected with opacities ;—the pupil
may be closed by lymph, forming what is called
false cataract : the lens, or its capsule, may have lost
their transparency, constituting true cataract :—the
vitreous humour may have undergone some change
rendering it unfit for its function : or the sentient
parts of the organ of sight, the retina, the optic
nerve, or the brain, may be affected with disease.
Now any one, or all of these lesions, may interfere
more or less with the function of the organ, and im-
paired vision result.

But imperfect vision may exist without any actual
discase, either functional or organic, of any of the
structures just enumerated. Simply, the focus of
the eye may be too short or too long, from its
dioptric parts,—the humours being too much or too
little refractive ; or these parts may be perfect, and the
focussing power, or the power by which the eye adapts
itself to view objects distinctly at different distances,
may be defective. To some one or other of these
causes the imperfect sight of the strabismic eye may
be owing. I shall, therefore, now proceed to deter-
mine, if possible, to which of these it is due, and pro-
ceeding, as the French would term it par voie d’ex-
clusion, I may at once dismiss from this category
of causes—corneal opacities, false and true cataract,
and limit my inquiries to the condition of the diop-
tric and sentient parts of the organ of vision.
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With reference to the sensient parts, it is supposed
by many that the impaired vision of the squinting eye
arises simply from disuse of the organ; while others
have attributed it to the optic nerve being in some
way wmplicated by the recti muscles, which are
partly connected with its sheath ; others, again, ima-
gine that the same cause which produced the distor-
tion of the eye, may, in some instances, have affected
the optic as well as the motor nerves of the orbit.

Those who attribute it to disuse of the eye, refer,
in support of their opinion, to the improvement which
is observed to follow its rectification by operation;
but the fact which militates most strongly against
this opinion is, that the improvement is immediate
on division of the muscle which produced the defor-
mity ; whereas, on the hypothesis of disuse of the
eye being the cause of the impaired vision, some
length of time would be requisite for the restoration

“of the sight ; besides which, we do not find that cata-
racts of many years’ standing have this effect, al-
though the function of the retina may have been
suspended for a long period; on the contrary, no
sooner is the obstacle to vision removed by the ope-
ration, than the visual power of the eye is at once
restored. Disuse, therefore, will not explain the
whole amount of visual imperfection which accom-
panies strabismus, but only so much of it as may be
got rid of in addition to that which immediately re-
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sulted from the operation. To illustrate my meaning
—if the seeing power of the good eye be expressed by
10, and that of the squinting one, before the opera-
tion, by 4, let us assume the immediate result of the
operation to be to increase its power to 8 ; then, if
it subsequently become equal to the other, the dif-
ference between 8 and 10 will express the amount
of imperfection that is due to disuse.

It appears to me that those who have advocated
the hypothesis of disuse as a cause of impaired vision,
have overlooked the fact of its improvement being
ummediate on the completion of the operation, pro-
bably from not having tested the sight just before
and subsequent to its performance ; but observing,
what indeed is notorious, that the vision, some days
after the operation, is better than it was prior to its
being undertaken, have attributed this improvement
to the eye having been placed in such a position that
the functions of the retina, that were previously sus-
pended by the mal-position, could be resumed.

Dr. Franz affirms that there is merely a transpo-
sition of the naturally most acute point of sensation
of the retina to another point internal to it and co-
incident with the axis of the distortion, and he has
satisfied himself that this abnormal point of most
acute sensation in a squinting eye, has nearly the
same power of sensation as this point in its normal
situation in the sound eye; he explains the appa-
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rent imperfection of vision thus—* The weakness of
sight,” he says, “ which is observed when, on closing
the sound eye, the affected one is brought, by an
effort of the will, to bear upon an object, appears to -
me to be dependent, in a great measure, on the cir-
cumstance only that the image of the object which
is seen while the eye remains in this unusual posi-
tion, is projected on a point of the retina situated at
some distance from the abnormal point of most acute
sensation, viz., on a point less sensitive.”

He also affirms that on rectifying the eye by ope-
ration, the abnormal point of most acute sensation
gradually diminishes in sensibility ; while that part
of the retina which corresponds with the antero-
posterior axis of the eye regains its power, so that
after awhile the retina of the previously squinting
eye corresponds with that of the sound one, and its
vision becomes, in all respects, equally perfect.

The only case I have met with which bears directly
on this question, is that of Emma Trip, before related.
In this patient the point of most acute sensation of
the retina coincided with the axis of the distorted
eye, while the presumed normal point of most acute
sensation was very deficient in sensitive power.

Now, on the above hypothesis, the rectification
of the eye should have diminished the one and
increased the other. Yet what was the result?
Notwithstanding the eye preserved its normal posi-



92 ON THE CAUSES OF THE

tion, and images were consequently depicted on
the same point of the retina as on the sound
eye ; while the point which coincided with the
axis of the previous distortion would be compara-
tively unexcited ; notwithstanding, also, that the
sound eye was bound up for two hours daily, in
order that more work might be thrown on the
squinting eye—I say, notwithstanding all these
circumstances, the assumed normal point of most
acute sensation had gained nothing, nor had the ab-
normal point lost any of its former sensibility more
than three months after the operation; but vision
remained precisely at the point to which it had been
raised by the operation ; that is to say, immediately
after its performance the improvement was manifest
and decided, from an inability to read the largest
type to a power of reading the pica. But there it
remained, and three months effected no further im-
provement.

The theory of the transposition of the most acute
point of the retina to another point, is based on the
assumption that such a point really exists, and that
it corresponds with the yellow spot of Scemmering,
which you know is situated in the antero-posterior
axis of the eye.

Experiments which I have recently made throw
some doubt on the correctness of this opinion, and
lead me to believe that, in the healthy eye at least,
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a large portion of the retina is possessed of the same
power.

With reference to the hypothesis which attributes
the impaired vision to compression of the optic nerve
by the recti muscles, I have very little to say, except
to express my dissent to this view.

It was supposed by the late Mr. James Adams,
that certain cases of amaurosis were due to such
compression, and he applied the term muscular
amaurosis to these cases ; but having carefully read
through his small treatise on the subject, together
with the cases which he has published in confirmation
of his views, I confess that it has failed to carry con-
viction to my mind; and, without doubting the facts
which he has brought forward, I am simply at issue
with him on the explanation which he has given of
them ; for it appears to me highly improbable that
the contraction of the recti muscles should be capable
of exercising any compression of the optic nerve,
while their insertion is into so moveable an organ as
the eyeball, which would immediately respond to
such a contraction, and by so doing prevent any
traction being made on the nerve.

With reference to this nerve or the retina being
affected by the same cause as that which produced
the distortion, I think it by no means improbable
that many of those cases in which no improvement
of sight results from division of the faulty muscle,
are of this description.
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Admitting, therefore, that in certain cases of stra-
bismus, the seat of the impaired vision may be in
the sentient parts of the organ of sight, or in the
brain, I am of opinion that in the majority of cases
it resides in the dioptric parts of the eye, which have
undergone some change of form, or tension, by mus-
cular action. It is only on this hypothesis that one
can explain that curious phenomenon, the imme-
diate improvement, and sometimes complete restora-
tion of vision, which follows division of the faulty
muscle in strabismus—a fact, by the by, which adds
weight to the opinion of those who maintain that the
defective vision is, in nearly every instance, the con-
sequence, not the cause, of the strabismus.

Of the important part played by the muscles in
vision, abundant evidence is afforded, not only by the
phenomena which accompany strabismus, properly
so called, but by those which are observed in all
cases, as far as my experience at present extends, in
which the balance of power of the orbital muscles is
disturbed sufficiently to produce distortion of the
eye. In all those instances, therefore, of paralysis of
the muscles supplied by the third nerve, as well as
in those in which the abducens is paralysed, of
which I have given examples in a former Lecture,
we meet with the same kind of defective sight ; nor
has the mere direction of the eye, or the condition
of the pupil, anything to do with it, inasmuch as it
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occurs equally when the cornea, from paralysis or
spasm, occupies any other position than inwards or
outwards ; equally in paralysis of the external rectus
when the pupil is unaffected, as in paralysis of the
internal rectus when it is fully dilated.

And this impairment of sight goes hand in hand
with the paralysis of the muscles ; it comes on with
it, increases with it, and disappears with it, so that
it is obviously not the result of disuse of the eye,
and can only arise from the cause indicated.

It is true an objection might be urged that the
paralytic condition of the muscles, and the defect of
sight, do not stand in the relation to each other of
cause and effect, but that both may be consequences
of the same cause ; in fact, that the disease which
has affected the third nerve, or the sixth, may have
likewise implicated the optic. That this is some-
times the case there can be no doubt ; disease about
the base of the brain, or tumours occupying this
situation, we all know may interfere with the func-
tions of several of the nerves at a time ; but then
we always have symptoms by which the same may
be recognised.

Now, in the majority of cases of paralysis of the
motor oculi nerve, there is nothing present which
would lead one to infer that the optic nerve was im-
plicated ; none of the symptoms which characterise
amaurosis, no musce, no insensibility to the stimulus
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of light ; on the contrary, there is some degree of
intolerance. In short, the impairment of vision
which accompanies paralysis of the motor oculi, or
of the abducens nerve, is of a different character
from that which results from affections of the optic
nerve or retina.

I think it, therefore, impossible to resist the force
of such facts as these, which so clearly point to the
muscles as the agents, both of the distortion and of
the impaired vision. The mode in which they effect
the latter, I imagine to be, by altering the form or
tension of the eyeball, so that it is rendered either
too much, or too little refractive, or may in some
instances be made to refract irregularly.

The celebrated Dr. Young and the Astronomer
Royal both suffered from irregular rvefraction, so
that the rays which diverged vertically from an ob-
ject, were not brought to a focus at the same distance
as those which diverged horizontally from the same
object, and thus impaired vision resulted.

That the refractive condition of the eye may be
materially altered by the action of belladonna I
presume most of you are aware. The eye is ren-
dered highly presbyopic, in consequence, as I be-
lieve, of the ciliary muscle, by which the focal dis-
tance of the healthy eye is regulated, being paralysed
by the action of the narcotic.

Now, the impaired vision which results from stra-
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bismus is more nearly allied to presbyopia than to
any other defect, as you will be convinced of, on com-
paring the subjective phenomena of strabismus with
those which follow the application of belladonna to
the eye, or from arming the latter with a deep con-
cave lens.

I will read you a few notes of an experiment I
performed on my own eye in confirmation of this
position.

““ ABSTRACT OF RESULTS OBTAINED BY THE APPLICATION OF
BELLADONNA TO0 THE RIGHT EYE, AT HALF-PAST NINE
P.M., SEPTEMBER 14, 1840.

“ In reading or writing the unaffected eye only
is used, and on closing it not a letter can be distin-
guished by the other, although the lines of print or
writing with their interspaces can be discerned with
very undefined outlines. With the greatest diffi-
culty, the words

" PRINTING AND PUBLISHING’

can be made out in the title page of the ¢ Author’s
Assistant,” and this is rather guessed at than dis-
tinguished.

“ The only difference observable on moving a book
to or from me is, that the lines with their inter-
spaces become more distinct as the book is moved
away, but, in proportion as these become more de-
fined, so the type becomes smaller and smaller, and

H
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appears at a much greater distance than its real
gituation. On approximating the book, the contrary
results take place, and the definition becomes so very
indistinct that the lines and their interspaces appear
almost of the same hue. But though they appear
thus, when the good eye is closed, no distinet second
image is formed when both are open, only there is an
indistinet cloudiness before the narcotised eye, which
interferes with the comfortable vision of the other.

“ The power of measuring distances is also im-
paired ; thus, when I commence writing, I generally
do so above the paper, from not clearly seeing when
the point of the pen comes into contact with the
paper. This defect is not remedied by closing the
narcotised eye, and therefore is independent of it,
and to be attributable either to the measuring dis-
tance being generally performed with the other eye,
or, what is more probable, from this faculty depend-
ing on the simultaneous action of both eyes.

“ On placing a convex lens before the narcotised
eye, vision becomes distinet and perfect ; on adapting
it to the sound eye the vision of this is more distinet
than without it, as none of the floating haziness
before the other eye is now observed.

“ This high state of presbyopia came on gradually,
a few minutes after the application of the belladonna
was made ; the objects first appearing smaller, and
the focal distance being greater ; thus, in reading, the
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words on the left half of the line were seen of their
natural size, with the left eye, and those on the right
much diminished with the right or narcotised eye.

“ The latter soon ceased to distinguish the words,
and then the left only was employed in vision, while
the right impeded it, with the indistinct haziness, so
that vision was clearer when this eye was closed.”*

Now, if such results as these can be produced by
paralysing the ciliary muscle, it is surely not unrea-
sonable to infer that a loss or increase of power of
one of the recti muscles, by altering the form or
tension of the eyeball, may interfere with its adjust-
ment for distinet vision, and so occasion the pheno-
mena we are endeavouring to explain.

I have dwelt somewhat longer, gentlemen, on this
part of my subject than was my original intention,
because it suggests some questions of importance re-
lative to the pathology of impaired vision generally ;
thus, if it be admitted that the ciliary and recti
muscles are capable of affecting vision in the manner
I have described, it seems impossible to resist the
conclusion, that the obliqui may also act in a similar
manner, and some of the many cases of impaired

% This is a mere abstract of those results of the experiment
which bear more particularly on the subject of strabismus.
Some important facts were elicited in reference to the phy-
siology of vision, which I have not introduced; but they may
hereafter form the subject of a separate contribution.

H 2
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vision which daily fall under observation, and which
are now attributed to a nervous source, a more cor-
rect pathology may demonstrate to have their origin
in the muscles, while improved means of diagnesis
may enable us to determine, not only the symptoms
by which the nervous and muscular forms of im-
paired vision may be distinguished, but those which
are proper to the abnormal or defective action of each
of the groups of muscles connected with the eyeball.

These opinions derive support from a recollection
of the condition of the pathology of the ear only a
few years back, when, as many of my hearers are
aware, all cases of deafness that were unaccompanied
by any outward or visible sign of disease, were sup-
posed to be of nervous origin : though now we know
that many of these are altogether independent of
such a source.

It must not be forgotten, however, that instances,
every now and then, are met with, which seem to
invalidate the theory of muscular action as a cause of
impaired vision. I allude particularly to those cases
of strabismus in which the sight is unaffected.

Such cases can only be explained on the hypothe-
sis I have advanced in a former Lecture, namely,
that strabismus may sometimes arise, not from a loss
of balance of power of the orbital muscles, but of the
consensual or co-ordinating power, by which the two
eyes of a healthy individual move together harmo-
niously,



LECTURE VI

ON THE TREATMENT OF STRABISMUS.

GENTLEMEN,

IN my first Lecture I made you acquainted with
the circumstances which induced me to call your
attention to the subject of strabismus; and I stated
that one of my principal objects was to point out to
you the description of cases that would be benefited
by operation, together with the proper mode of per-
forming it : the present Lecture, therefore, will be
devoted to the consideration of these objects. It will
be more convenient, however, if I adopt the converse
plan of pointing out to you the cases on which you
should avoid operating.

In the first place, then, all those cases should be
rejected wn which the distortion enables the individual
to see better than he would do were the eye undis-
torted, as for example, when dense central opacities
exist on both cornew, or when the sight of the
straight eye being entirely lost, and opacities exist-
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ing on the cornea of the other, the distortion of the
latter allows more light to fall on the retina, than
if it had its normal direction. Secondly, you should
not operate when the distorted eye is either completely
amaurotic, or affected with cataract; for the functions
of the retina being destroyed or suspended, its guid-
ing or controlling power is wanting ; and thus the
eye is given up to the action of the muscle whose
antagonist has been divided, and eversion is apt
to ensue. In this manner may be explained the
eversion which followed an operation on a female,
fifty-four years of age, who was affected with cataract
of the squinting eye, and whose case has been reported
by Mr. Charles Guthrie. The removal of the cataract
of this patient, previous to the operation she under-
went for strabismus, might possibly have prevented
such a catastrophe. Thirdly, the operation should
not be undertaken when the distortion arises from
complete paralysis of either the external or internal
rectus, as in the cases of Palmer and Brooks, already
alluded to. Division of the unparalysed muscle, in
either of these cases, would not rectify the squint,
while, at the same time, under proper treatment, it is
not unfrequently recovered from without operation.
There is an exception which may be made to this;
as when the paralysis has been of long duration, and
recovery from it is not likely to ensue. Under such
circumstances the contracted and unparalysed muscle
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may be divided, and the eye removed from its unna-
tural position by artificial means, which I shall shortly
allude to. Of course such a case would not be so
perfect, as one in which the external rectus was un-
paralysed ; but still an eye in the centre of the orbit,
though capable only of moving in an upward and
downward direction, is a less defect than one that is
mverted.

I called your attention in a previous Lecture to the
frequency with which the eye affected with strabis-
mus differs from the sound one, not only as regards
its visual power, but its apparent bulk. Now if the
latter be on the side of excess it will offer a serious
impediment to the operation, and as this is a point
which has not been sufficiently insisted upon by sur-
geons, I wish particularly to impress upon you the
mexpediency generally of meddling with these cases.

The reason for refraining from interference is, that
the tendency of the operation is to increase the pro-
minence of the eye, so that if it were previously the
fuller one of the two, the operation will increase
this fulness, and the patient will but exchange one
deformity for another. Under these circumstances
it becomes a question, how far the appearance may
be improved by the exchange. When the difference
in the prominence of the two eyes before operation
is but slight, I should recommend its careful perform-
ance in the manner to be presently pointed out, in-
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asmuch as an eye that is but slightly fuller than the
other, if parallel, is a less defect than a squinting one.
But when the apparent size of the squinting eye much
exceeds that of s fellow, by all means avoid the
operation, a greatly protruding eye being more un-
gainly than an inverted one.

The tendency of the operation to increase the pro-
minence of the eye, is a favourable circumstance
when the squinting organ 1s apparently smaller than
the sound one, as it not only restores the parellelism
of the two, but renders them equally prominent, and
therefore symmetrical. Hence squinters thus affected
form by far the most favourable subjects for opera-
tion.

This effect of the operation is owing to the antago-
nism of the recti and obliqui muscles being destroyed ;
the latter, being thus rendered relatively more power-
ful, pull the eye somewhat forwards; but this is a
subject which I have explained so fully in my first
Lecture on the anatomy of the eyeball, that no further
explanation is now required.

If now you were to ask me what kind of cases may
be beneficially treated by operation, I reply, all those
which are not included in the exceptional ones just
pointed out to you. I will now proceed to describe
the operation.

The instruments which are usually employed for
this purpose are, a speculum for the eyelids. a pair of
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ordinary dissecting forceps, a pair of prebe-pointed
scissors, and a blunt hook. Some surgeons make use
of a double tenaculum to draw the eye from its un-
natural position, and keep it steadily fixed till the
blunt hook has been introduced beneath the muscle ;
while others substitute a grooved director, and a
small sharp pointed bistoury for the blunt hook and
the scissors. Whether the knife or the scissors are
employed in the division of the muscle is a matter of
little moment, the latter are perhaps preferable, inas-
much as the tissues to be cut through are so delicate
and yielding in their nature, that they offer scarcely
sufficient resistance to the knife which must exercise
some degree of traction on them, and thus raise them
unnecessarily from the sclerotic. The double tena-
culum I prefer to the forceps (and I have never yet
seen any evil result from its employment in the hands
of those who understand its use), because it has more
power over the globe of the eye, in drawing it from
its mal-position into one eligible for the operation,
and keeping it steady till the section of the conjunc-
tiva is completed ; whereas, the forceps by laying
hold only of the conjunctiva, and not of the sclerotic,
disturbs the relations of these two membranes to each
other, and is less effective in drawing the eye from
its mal-position.

Having selected your case, and bound up the sound
eye, a proceeding which much facilitates the opera-
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tion, the spring speculum of Mr. Coxeter should be
attached to the lower eyelid, whilst an assistant, stand-
ing behind the patient, with the finger of one hand,
or a speculum, raises the upper lid, he then, with the
other hand, draws the eye from its unnatural position
by means of the double tenaculum inserted into the
sclerotic, one or two lines internal to the margin of
the cornea. The eye being thus fixed, the operator,
with a pair of scissors, makes an incision three or
four lines internal to the cornea, or about midway
between it and the caruncula lachrymalis, commenc-
ing at a point a little below a line horizontal with
the lower border of the cornea.

This section must be made to include, not only
the conjunctiva, but the ocular fascia, extending quite
down to the sclerotic coat, the lower blade of the
scissors must then be pushed from below upwards,
in a vertical direction, care being taken to keep it
in close contact with the sclerotic, while all the
structures intervening between the two blades, as
high up as a line corresponding with the upper
margin of the cornea, are cut through with a few
sweeps of the instrument,

Another plan is to insert the blunt hook into the
aperture first made, and direct its point upwards, in
a similar manner as was done with the lower blade
of the scissors. The double tenaculum, which is held
by the assistant, may now be dispensed with, as the
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operator, by means of the blunt hook passed beneath
the rectus, as just described, has the eye completely
at his command. The scissors may now be used in
the manner already deseribed.

Where the knife is employed instead of the scissors,
the operation must be commenced with a small inci-
sion made by the latter, as in the former method.
Through this aperture a grooved director is passed
beneath the muscle till its point is on a level with
the highest part of the cornea. A sharp-pointed
bistoury, guided by the director, is now made to cut
its way outwards, dividing in its passage all the in-
tervening structures.

Whichever of these methods of operating be
adopted, it is very essential that the cut edges of
the conjunctiva should be brought into apposition
with each other on the completion of the section, so
as to insure, if possible, union by the first intention.
If this precaution be neglected, the wound heals by
granulation, and a fungus-looking mass makes its ap-
pearance, which generally requires removing by the
seissors, Butthis is not all, for the conjunctivabecomes
retracted at the inner canthus, the plica semilunaris
and caruncula disappear, and an unpleasant vacuity
occupies their place, which destroys the symmetry of
the two eyes, and mars the effect of the operation.

These results so frequently follow the operation
just described, and as ordinarily performed, that I



108 ON THE TREATMENT OF STRABISMUS.

have lately adopted the sub-conjunctival section of
the muscle, which possesses the further advantage of
counteracting, to a certain extent, the tendency to
protrusion. Hence it is peculiarly adapted for those
cases in which the squinting eye is somewhat fuller
than the other.

This mode of dividing the faulty muscle was, I
believe, first recommended by M. Guerin, in France,
and it has been advocated and practised by my
colleague, Mr. Brooke, in this country.

The first steps in the performance of this operation
are similar to those I have just described. Into the
aperture made by the scissors, a bistourl caché, as it
is called, such as this I hold in my hand, must be
mserted, and passed vertically upwards. By means
of a spring the knife is now raised from its sheath,
with its sharp edge directed towards the conjunctiva,
and its back towards the sclerotic. A slight sawing
movement is given to it, by which the muscle is
divided, the conjunctiva, however, remaining intact,
except at the point where the instrument was first
made to enter, and through which it must now be
withdrawn.

This operation, though not quite so easy of per-
formance as the former one, possesses these advan-
tages over it.

In the first place, the small puncture made by the
scissors 1s entirely covered by the lower eyelid, so
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that not only is there no breach of continuity visible
in the conjunctiva, but all air is excluded from the
wound, and thus the accession of inflammation is
prevented.

Secondly, the relations of the conjunctiva to the
eyeball and the eyelids, being undisturbed by the
operation, the symmetry of the two eyes is preserved,
and the plica semilunaris and caruncle maintain their
normal position.

Lastly, it is followed by less protrusion of the eye
than results from the ordinary method of dividing
the muscle.

Rather more ecchymosis takes place after this
operation than the ordinary one, but the blood 1s
quickly absorbed, and in no way interferes with the
ultimate success.

A surgeon who undertakes the cure of strabismus
by operation, must be prepared to meet with occa-
sional failures, notwithstanding the cases selected are
of a proper character, and do not belong to any of
those exceptional ones which I have previously enu-
merated ; thus the eye may remain inverted after
division of its adductor muscle; or the squint, though
removed at the time, may return some days or weeks
afterwards ; or again, the previously straight eye
may become affected.

The failure of the eye to right itself immediately
may depend either on imperfect division of the in-
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ternal rectus muscle, or on adhesions between 1t and
the sclerotic, through the medium of the ocular
fascia ; or lastly, on a weakened condition of the
external rectus muscle.

I have very little doubt that many of the
failures which have been recorded, were due to por-
tions of the faulty muscle being left undivided ; and 1
am the more convinced of this fact, since my atten-
tion has been directed to the insertions of the recti
muscles, and 1 have become aware of the breadth of
the tendon of the internal rectus, not unfrequently
exceeding half an inch. Now to any one ignorant of
this fact, an incomplete division of the muscle would
be very likely to occur. M. Velpeau affirms that
he has seen the internal rectus inserted into the pos-
terior part of the eyeball, and M. Philips has met
with cases in which this muscle had three insertions
(inseré par trois languettes), of which the anterior
only was divided in the operation, while the other
two escaped observation. My own experience has
not furnished me with any such anatomical peculia-
rities, either in the dead or the living, nor have such
been recorded by any English anatomists or surgeons.
I am of opinion, therefore, that M. Philips must have
mistaken the margins of the tendon of this muscle,
which we have seen are inserted into the sclerotic
further from the cornea then the central portion for
separate insertions, which indeed they would some-
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what resemble after the intervening portion of the
tendon had been divided.

With reference to adhesions of the ocular fascia
and muscle to the eyeball, of which such numerous
instances have been given by Mr. Duffin, I have only
to remark, that when such adhesions constitute the
obstacle to the rectification of the eye, they must be
divided and the eyeball liberated. If the squint
should continue in spite of the complete division of
the internal rectus muscle, and the separation of any
adhesions between it and the sclerotic, the inversion
is probably owing to a weakened condition of the
abductor muscle, and nothing more is necessary than
to bind up the sound eye for a few days, the weakened
muscle will thus be called into action, and will shortly
acquire power sufficient to prevent a recurrence of
the inversion after the sound eye is unbound. I
must particularly caution you against the division of
more than one muscle in the same eye, as formerly
was so commonly practised ; this proceeding is cer-
tain to be followed by great protrusion, and not un-
frequently by a squint in an opposite direction ; re-
sultswhich have contributed tobring a very simpleand
effective operation into unmerited obloquy. Should
you therefore meet with one of these cases in which
the squint persists after complete division of its ab-
ductor muscle, and the separation of any adhesions
between it and the sclerotic, you must not be dis-
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couraged, nor must you attempt anything further by
way of operation at that time. Many of these cases
are not so much failures as examples of deferred
success, in which the eye eventually rights itself,
though occasionally not till some days afterwards.
On the contrary, should no alteration have taken
place at the end of eight or ten days, the inner muscle
of the opposite eye should be cautiously divided.
This is a great improvement upon the former method
of dividing either part or whole of the superior and
inferior recti muscles of the same eye, and some of the
most successful examples of the cure of strabismus
have resulted from this double operation being under-
taken. Some few cases, I believe, have been recorded
in which this proceeding has been followed by ever-
sion of one eye ; but as far as I have been witness to
the results in my own practice, I have not yet met
with such an untoward event : I therefore feel some
confidence in recommending this plan, where not con-
tra-indicated by any special circumstance connected
with the case. M. Dieffenbach, Philips, and Wylde
have recommended another plan to be adopted in the
kind of cases we are now speaking of ; this consists
in fixing the eye in the centre of the orbit by means
of a fine ligature passed through the sclerotic ex-
tremity of the divided muscle, the other end of which
is fixed to the temple by means of a piece of plaster :
the ligature becomes detached by ulceration between
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the fourth and seventh days; at the end of which
time the eye has lost its tendency to inversion, and
the cure is completed. I have not seen this method
put into practice, but should feel disposed to make
trial of it in cases in which division of the internal
rectus of the opposite eye is contra-indicated, or in
which the strabismus has been converted by means
of the operation into one in an opposite direction.

It sometimes happens that the operation, though
apparently successful at the time of its performance, is,
after a longer or shorter period, followed by a relapse,
and the patient squints nearly as badly as he did
before. This may be owing to several causes. For
instance, it may sometimes arise from the contrac-
tion which follows the cicatrization of the wound
made by the operation, as suggested some years ago
by my friend and colleague, Mr. Charles Brooke ; or
again, the divided muscle may become re-attached to
the globe too near its original insertion ; or, lastly, it
may be the result of an hypertrophied condition of
the inner rectus of the straight eye.

Instances of the return of strabismus from a re-
attachment of the muscle to the eyeball, have fre-
quently been recorded. Thus, Mr. Lucas asserts that
he has several times been obliged to perform a second
operation, and that on these occasions he was able
distinetly to see both the original and the new inser-
tions of the muscle. It has also been corroborated by

I
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a dissection made by M. Lenoir, and quoted by
M. Berard, in his article on the subject of Strabismus,
in the “ Dictionaire de Medecine.” Again, the muscle
may be attached to the sclerotic mediately through
the intervention of a band of condensed cellular tis-
sue, or ocular fascia, as in the following case, related
by Mr. Prescott Hewett. The patient was affected
with divergent strabismus, for which he underwent
the operation of division of the abductor muscle of
the squinting eye. The success at the time appeared
to be complete, but rather more inflammation fol-
lowed thau is usually observed in these cases, and
after its subsidence, the defect, though diminished,
was not removed. Exactly one month after the ope-
ration he died of pneumonia ; and on examination of
the orbit, the external rectus was found to be com-
pletely divided just at the point where it was begin-
ning to be tendinous: it had retracted to about
three-fourths of an inch, but was connected with the
globe by a strong band of cellular tissue, about three
lines in width and six in length, and was attached to
the ball of the eye about two lines behind the original
insertion of the muscle. Mr. Hewett observes,—
% There can be no doubt that this band consisted of
the loose cellular membrane which naturally connects
the muscle with the globe, stretched into this elon-
gated form by the retraction of the muscle, and
afterwards condensed by inflammation.”
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Examples of an hypertrophied condition of the
inner rectus of the sound eye leading to a re-in-
version of the previously squinting ome, after its
obliquity had been completely removed by opera-
tion, have been recorded by Mr. Radecliffe Hall and
others. These cases were treated by dividing the
hypertrophied muscle of the straight eye, and, ac-
cording to the operators, with success. I confess,
Gentlemen, my inability to point out to you the mode
by which such cases of hypertrophy may be diagnosed
before operation, it not having fallen to my lot to
meet with any ; but were I to meet with them, I
should certainly think twice before I divided the
adductor muscle of the straight eye.

There is one result of the operation that I have
yet to speak of, namely, the transference of the squint
to the eye which was previously straight. In a for-
mer Lecture I pointed out to you that this trans-
ference of the squint from one eye to the other was
in some cases only. apparent, and resulted from a
participation of the supposed straight eye in the
obliquity of its fellow, such cases being examples of
double convergent strabismus in which the two eyes
are unequally affected. Every now and then, however,
it happens that the eye which was previously quite
unaffected becomes somewhat inverted after its fellow
has been rectified by operation. Should such a result
ensue, it would be necessary to treat it in the same
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manner as if it had been originally the faulty eye,
and divide its internal rectus accordingly.

I have now enumerated all the circumstances by
which the success of the operation for the removal of
strabismus is liable to be interfered with, and regard
being had to these circumstances, as well as to those
which would contra-indicate its performance, there is
no operation in the whole range of surgery that is
attended with more success or so little risk.

I have purposely abstained from calling your atten-
tion to the various contrivances which have been
invented for the cure of strabismus without operation,
I will merely observe, that I am at present engaged
in the prosecution of some experiments having this
object in view, and the results of which I will lay
before you on a future occasion.

S— —— —— —_—

LONDON ! 4. J. PALMER, SAVOY STREET, ESTRAND.
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Steel and Wood. Second Edition. Feap. 8vo. eloth, 12s. Gd.

“Ir. Carpenter has hg‘ﬂught up his Manual, in this new and beautiful edition, to the present state of
physiological seience. The work is complete. 'We recommend it as an admirable text-book."’— Londamn
Journal of Medicine.

*“ We can strongly recommend this volume to the student. This second edition contains the latest
additions to physiclogical science.""—Medical Gazette, -

o> Ll ot

MR. ROBERT B. CARTER, M.R.C.S.

THE PATHOLOGY AND TREATMENT OF HYSTERIA. 8vo.

cloth, 4s, Gd.

MR. H. T. CHAPMAN, F.R.C.S.

THE TREATMENT OF OBSTINATE ULCERS AND CUTA-

I*{E:(?UE ERUPTIONS OF THE LEG WITHOUT CONFINEMENT. Second
Edition. Post 8vo. cloth, 3s. 6d.

“Mr. Chapman has done much by r]i_rtct'mg the attention of the profession to the advantages of this
combined treatment, We have read his work with much pleasure, and have used the compress, straps

ﬁcﬂ?;ﬂ';:;:hnr::kﬂ’ as directed, and have found them to answer admirably well.”"—Dublin Quarteriy

; DR. JOHN GREEMN CROSSE, F.R.S.

é CASES IN I&”]ﬂvIFI“;RY, arranged, with an Introduction and Remarks

by Epwarp CopeMA®, M.D., F.R.C.S. 8vo, cloth, 7s. 6d,
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DR. G. C. CHILD.

ON INDIGESTION, AND CERTAIN BILIOUS DISORDERS

OFTEN CONJOINED WITH IT. Second Edition. 8vo. cloth, Gs,

SIR JAMES CLARK, M.D., BART,
FPHYSICIAN TO THE QUEEN.

THE SANATIVE INFLUENCE OF CLIMATE. With an Account

of the Principal Places resorted to by Invalids in England, South of Europe, the Colo-
nies, &c. Fourth Edition, revised. Post 8vo. cloth, 10s. 6d.

MR. J. PATERSON CLARK, M.A,
DENTIST EXTRAORDINARY TO HI1S ROYAL HIGHNESS PRINCE ALBERT.

THE ODONTALGIST; or, HOW TO PRESERVE THE TEETH,
CURE TOOTHACHE, AND REGULATE DENTITION FROM INFANCY
TO AGE. With plates. Post 8vo. cloth, 5

AR

DR. CGOMNOLLY.

THE CONSTRUCTION AND GOVERNMENT OF LUNATIC
ASYLUMS AND HOSPITALS FOR THE INSANE. With Plans, Post dvo

MR. BRANSBY B. COOPER, F.RS.,
SEXIOR SURGEON TO GUI'S HOSPITAL.

LE{CT[{RES GF]TI;IE PRINCIPLES AND PRACTICE OF SUR-
iERY. 8vo. cloth, 21s.

“ Mr. Cooper’s book has reminded us, in its easy style and copious detail, more of Watson's Lectures,
and we should not be surprised to see it occupy a similar position to that well-known work in professional
estimation."'—Medieal Times,

-

MR. W. WHITE COOPER,
OPHTHALMIC BURGEON TO 5T. MARY'S HOSPITAL.

ON NEAR SIGHT, AGED SIGHT, IMPAIRED VISION,

AND THE MEANS OF ASSISTING SIGHT. With 31 Illustrations on Wood.
Second Edition. Feap. 8vo. cloth, 7z 6d.

s A Rt B g A

MR. COOPER,
LATE PROFESSON OF SURGERY IN THE UNIVERSITY COLLEGE, LONDON.

A DICTIONARY OF PRACTICAL SURGERY ; comprehending all

the most interesting Improvements, from the Earliest Times down to the Present Period.
Seventh Edition. One very thick volume, 8vo., 11 10s.

MR, COOLEY.
COMPREHENSIVE SUPPLEMENT TO THE PHARMACOPEIAS.

THE CYCLOPZAEDIA OF PRACTICAL RECEIPTS, AND COL-
LATERAL INFORMATION IN THE ARTS, MANUF:‘LGTT_ RES, AND
TRADES, INCLUDING MEDICINE, FHARM 1{31 AND DOMESTIC ECO-
NOMY ; dc:uuucd as a Compendious Book of Reference for the Manufacturer, Trades-

© man, Am-ltcur, and Heads of Families. Third Edition. [fn the Press.
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i SIR ASTLEY COOPER, BART. F.R.S.
|

I.

A TREATISE ON DISLOCATIONS AND FRACTURES OF
THE JOINTS. New Edition, much enlarged. Edited by BRANSBY B. COOPER,
F.R.8. With 126 Engravings on Wood, by Bacs. 8vo. cloth, 20s,

i Tn this work we find the last, the most matured views of its venerable author, who, with unexame.
pled zeal, continued to almost the last moment of his life to accumulate materials for perfecting his
works. Every practical surgeon must add the present volume to his library. The F-apl:m, the almost

speaking foree of the unegualled illustrations, the eopious addition of valuable and instructive cases,
comhbing to render the present edition indispensable. ! —British and Foreign Medieal Review.

" ON THE STRUCTURE AND DISEASES OF THE TESTIS,

Ilustrated with 24 highly-finished Coloured Plates. Second Edition, Royal 4to,

z

Reduced from £3. 3s. to £1. 10s. E

DR. COTTON, |

ASSISTANT-PHYBICIAN TO THE HOSPITAL FOR CONEUMPTION, BROMPTON. |

I‘I

ON CONSUMI'TION: 1ts Nature, Symptoms, and Treatment, To
which Essay was awarded the Fothergillian Gold Medal of the Medical Society of

{
{
|
| |
London. 8vo. cloth, 85
“ Motwithstanding the hackneyed nature of the subject. and the multitlu:lc of works which have

appeared upon phthisis, the Iim:sl:nt work is of very considerable interest, from the clear and simple
manner in which it is arranged, and from the use made by the author of the ample materials placed at
his disposal at the Brompton Hospital." —Medica! Times.

PHTHISIS AND THE STETI[C;S{TGPE: a concise Practical Guide

to the Physieal Diagnosis of Consumption. Foolscap Svo. cloth, 35 Gd. o

MR. COULSORN,
BURGEON TO ST. MARY'S HOSPITAL.

ON DISEASES OF THE BLADDER AND PROSTATE GLAND.

The Fourth Edition, revised and enlarged. 8vo. cloth, 105, 6d.

Y Mr. Coulson’s work ma{ be stated to be full and practical, to fill & vacant space in Medical Litera-
ture, and to be highly valuable to both students and practitioners.*'—Medical Times,
YThe H:mcl',i.en.l and eomprehensive character of E[r. Coulson’s volume claims for it a place in the
i":}:rr}._r:.-_ of every surgeon who desires to be on a level with modern improvements.”’— London Journal of
S CURE,
II.

ON LITHOTRITY AND LITHOT{]MY; with Engravings on Wood,

8vo. cloth, 8s.

AR,

MR. CRITCHETT, F.R.C.S.

¥ ON THE CAUSES AND TREATMENT OF ULCERS OF THE ‘f

LOWER EXTREMITY. 8vo. cloth, 5s.

“We earnestly recommend this treatise to the study of surgeons : it is eminently practical, and con-
tains the results of long and eareful observation, without any taint of the empirical advocacy of one
method of treatment.”'—Edindurgh Medical and Surgical Tournal,
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DR. HERBERT DAVIES, i
SENIOR FHYSICIAX TO THE ROYAL INFIRMARY FOR DISEASES OF THE CHEST.

ON THE PHYSICAL DIAGNOSIS OF DISEASES OF THE

LUNGS AND HEART. Second Edition. [r the Press.

DR. TOOGOOD DOWNING.

NEURALGIA: its wvarious Forms, Pathology, and Treatment. Tue
JacksoxIAX Prize Essay ror 1850. 8vo. cloth, 10s. Gd.

DR. DRUITT, F.R.C.S.

THE SURGEON'S VADE-MECUM; with numerous Engravings on
Wood. Sixth Edition. Foolscap 8vo. cloth, 12s, 6d.

e

DR. JADMES F. DUNCAN.

POPULAR ERRORS ON THE SUBJECT OF INSANITY EXA-
MINED AND EXPOSED. Foolseap 8vo. cloth, 4s. Gd.

A A T

DR. DUNDAS, ?
PHYSICIAN TO THE NORTHERN HOSPITAL, LIVERFOOL, ETE

SKETCHES OF BR:&ZIL; inclading New Views on Tropical and

European Fever; with Remarks on a Premature Decay of the System, incident to Euro-
peans on their Return from Hot Climates, Post 8vo. cloth, 9s.

DR. JOHN C. EGAN,
FORMERLY SURGEON TO THE WESTMORELAND LOCK HOSPITAL,

SYPHILITIC DISEASES: THEIR PATHOLOGY, DIAGNOSIS,
AND TREATMENT : including Experimental Researches on Inoculation, as a Diffe-
rential Agent in Testing the Character of these Affections. 8vo, cloth, 9.

" This is an interesting practical work, and as such it is worthy of the attention of the profession.’’—
Laneet.

SIR JAMES EYRE, M.D.

THE STOMACH AND ITS ]}liFFIGULTI‘ES. Second Edition.

Post Bvo. cloth, 5s.

PRACTICAL REMARKS UNH' SOME EXHAUSTING DIS-

EASES. Second Edition. Post 8vo. cloth, 4s. 6d

MR. FERGUSSON, F.R.S,
PROFESSOR OF SURGERY IN KING'S COLLEGE, LONDON.

A SYSTEM OF PRACTICAL SURGERY; with numerous Illus-

trations on Wood. Third Edition. Feap. 8vo. cloth, 125, 6d.

*l
DR. ERNEST VON FEUCHTERSLEBEM. %

DIETETICS OF THE SOUL. Translated from the Seventh German i

Edition. Foolscap 8vo. cloth, 5s.
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DR. D. J. T. FRANCIS.

CHANGE OF CLIMJ\TE; considered as a Remedy in Dyspeptie, Pul-

monary, and other Chronic Affections: with an Account of the most Eligible Places of
Residence for Invalids in Spain, Portugal, Algeria, &ec., at different Seasons of the Year;
and an Appendix on the Mineral Springs of the Pyrenees, Vichy, and Aix les Bains,
Post fvo. cloth, Bs. Gd.

AR A R R

MR. FREMCH, F.R.C.S., 1
SURGEON TO THE INFIRMARY OF ST, JAMES'S, WESTMINSTER.

THE NATURE OF CHOLERA INVESTIGATED. Sccond Edition.

8vo. cloth, 4s.

R R T A

C. REMIGIUS FRESENIUS.

ELEMENTARY INSTRUCTION IN CHEMICAL ANALYSIS,
AS PRACTISED IN THE LABORATORY OF GIESSEN. Ldited by LLOYD
BULLOCK, late Student at Giessen,

Quarrrative; Third Edition. 8vo. cloth, 9s.
QuanTiTATIVE. Second Edition. fn the Press.

- “ 1 can confidently recommend this work, from my own personal experience, to all who are desirous of
ohtaining instruetion in analysis, for its simplicity and usefulness, and the faeility with which it may be
apprehended.’ —Baron Liehig,

.
L

Fourth Edition. Feap. 8vo. cloth, 125, 6d,
Edited by H. Bexce Joxes, M.D.,, F.R.S,, and A, W. HorMaxy, Pu.Ib, F.R.5.

i “ An admirable exposition of the present state of chemieal science, simply and eclearly written, and

displaying a thﬂlﬂllgl:l practical knowledge of its details, as well as a profound acquaintanee with its
principles.  The illustrations, and the whole getting-up of the book, merit our highest praise.”'—Brifish
and Foreign Medical Review,

Y S —

MR. FOWNES, PH. D, F.R.S.
A MANUAL OF CI[EMISTHY; I:wil:h numerous Illustrations on Wood,
¢

II.

THE ACTONIAN PRIZE ESSAY OF 100 GUINEAS,

CHEMISTRY, AS EXEMPLIFYING THE WISDOM AND
BENEFICENCE OF GOD. Second Edition. Feap. 8vo. cloth, 4s. Gd.
INTRODUCTION TO QUALITATIVE ANALYSIS. Post 8vo. cloth, 2s.

CHEMICAL TABLES. Folio, price 2s. 6.

R A B R R

DR. FULLER,
ASSISTANT-PIYSICIAN TO ST. GEORGES'S HOSPITAL:

ON RHEUMATISM, RHEUMATIC GOUT, AND SCIATICA:

their Pathology, Symptoms, and Treatment. 8vo. cloth, 125, 6d.

I a - - - H
“We have been much pleased by the perusal of Dr. Fuller's interesting volume. The views it
enforces are sound and judicious, and are based u]!}nn that foundation on which all doetrines in medicine
% pught to rest—namely, clinical experience.”’—Medieal Times and Gazelte,

* We would particularly recommend a eareful perusal of D, Fuller’s pages, for in them will be found

much sound and practical information, drawn from a large field of observation and experience.'’—
Laneet.
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DR. GAIRDNER.

ON GOUT; its History, its Causes, and its Cure. Third Edition, Post
Bvo. cloth, 8= Gd.

“ No one can rise from the pernsal of Dr. Gairdner’s treatise without the conviction that it contains a
trustworthy history of the discase,—that it conveys sound directions for treatment,—and that it is the
work of a physician who, amid the wearving toil of a large and successful practice, keeps himself
thoroughly conversant with all the recent advances in physiological science, both at home and abroad.”?
— Medieal Times.

MR. CHURCHILL'S PUBLICATIONS. %
|
|
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MR. GALLOWAY,

TlIE FIRST STEP IN CHEMISTRY. Post svo. cloth, 8s. |

#%We heartily commend this unpretending and useful work to the heads of scholastic establishments, |
and to others who are anxious to initiate their pupils into the principles of a most fascinating and most |
useful branch of human knowledge.* —London Journal of Ml edicine, |

A MANUAL OF QUALITATIVE ANALYSIS. Post 8vo. cloth, 4s.

“ This is really a valuablelittle book., Woe have not for a long time met with an introductory Manual
which so completely fulfils its intention. " —dheneum.

e WA s R e

DR. GAVIN.

ON FEIGNED AND FICTITIOUS DISEASES, chiefly of Soldiers %

and Seamen; on the means used to simulate or produce them, and on the best Modes of
discovering Impostors; being the Prize Essay in the Class of Military Surgery in the
University of Edinburgh, 8vo, cloth, 9.

B T

DR. GLOVER.

ON THE PATHOLOGY AND TREATMENT OF SCROFULA ;

being the Forthergillian Prize Essay for 1846. With Plates. 8vo. cloth, 10s. Gd.

P L L e

MR. GRAY, M.R.C.S.

PRESERVATION OF THE TEETH indispensable to Comfort and

Appearance, Health, and Longevity. 18mo, cloth, 3s.

¥ This small volume will be found interesting and useful to every medical practitioner, the heads of
families, and those who have the care of children ; while persons who have lost teeth will be made aware
of the cause, and enabled to judge for themselves of the rationale of the principles pointed out for their
replacement, and preservation of the remainder.*?

R R e

MR. GRIFFITHS.

CHEMISTRY OF THE FOUR SEﬁSGNS—Spring, Stummer,

Autumn, Winter.  Illustrated with Engravings on Wood.  Second Edition, Foolscap
Bvo. cloth, 7s. Gd.

“ This volume combines, in an eminent degree, amusement with instruction. The laws and properties
of those wonderful and mysterious agents—heat, Iig'l:l.t, electricity, galvanism, and magnetism, are ap-
propriately discussed, and their influence on vegetation noticed.  We would es ecinlly recommend it to
youths commencing the study of medicine, hoth as an incentive to their naq-,p;]m]il :':un'nait}', and an intro-
duction to several of those branches of science which will necessarily soon occupy their attention,®’—
British and Foreign Medical Review,
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é DR. GULLY.

THE WATER CURE IN CHRONIC DISEASE: an Exposition of

the Causes, Progress,and Terminations of various Chronie Diseases of the Viscera, Nervous
System, and Limbs, and of their Treatment by Water and other Hygienic Means.
| Fourth Edition. Foelscap 8vo, sewed, 2s, Gd.

THE SIMPLE TREATMENT f‘]'F DISE*"'LSE', deduced  from the

Methods of Expectancy and Revulsion.  18mo, cloth, 4s.

ey

MR. GUTHRIE, F.R.S.

THE ANATOMY OF THE BLADDER AND OF THE URETHRA.

Third Edition. 8vo. cloth, 5s.

ON INJURIES OF THE HEAD AFFECTING THE BRAIN,
AND ON HERNIA. dto. hoards, 7s.

ON WOUNDS AND INJURIES OF THE CHEST. 8vo. cloth, %

4z, Gd,

% DR. GUY,
i PHYSICIAN TO KING'S COLLEGE HOSPITAL.
[

HOOPER'S PHYSICTAN'S VADE-MECUM; OoR, MANUAL OF
THE PRINCIPLES AND PRACTICE OF PHYSIC. New Edition, considerably
enlarged, and re-written. Foolscap 8vo. cloth, 12s. Gd,

I e n i ———————

GUY'S HOSPITAL REPORTS. Vol VIIL Part IL, 7s., with Plates.
CONTENTS,

1. On the Treatment to be adopted in Wounds in Arteries and Traumatic Aneurism,
By the late Brawssy B. Coorer, F.R.S.

2. Cases of Bright's Discase, with Remarks. By Samver Wings, M.D.

3. Case of Foreign Body introduced into the Bladder. By C. Steer. With a Plate.

4. Saccharine Matter; its Physiological Relations in the Animal Economy. By Frep.
Witniax Pavy, M.B. With Plate.

5. On Dentine of Repair, and the Laws which Regulate its Formation. By S. James
A. SavTer, M.B, F.L.8. With Plates.

6. Notes on the Development and Design of Portions of the Cranium; being a Selection
from the Leetures on Anatomy by Jous Hirros, F.R.S. With Plates,

7. Cases of Laceration of the Perinseum and Procidentia of the Uterns and Rectum,
remedied by Operation. By Jonx C. W. Lever, M.D.

8. Half Yearly Report of all the Cases admitted into Guy's Hospital, from the Com- s
mencement of April to October, 1853, Medieal Report by Samver WiLks, M.D.; ?

? Surgical Repett by A. Poraxp, Fsq.
§ 9. Conclusion of a Case of Intestinal Obstruction treated by Operation. By J. Hivron,

F.R.5.
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DR. MARSHALL HALL, F.R.S.

PRACTICAL OBSERVATIONS AND SUGGESTIONS IN MEDI-

CINE. Post 8vo. cloth, 8s. Gd.

DITTO. Second Beries, Post 8vo. cloth, 8s, 6d.

“The work affords fruits of the mental energy of an observer who is anything but content to follow
the beaten path where more successful roads lie open before him. It is not & work of speculative
dreamy philosophy, but of sound practical common sense, and as such will recommend itself to the
judicious practitioner.”’—Northern Jowrnal of Medicine.

MR. HARE, M.R.C.S.

PRACTICAL OBSERVATIONS ON THE PREVENTION,
CAUSES, AND TREATMENT OF CURVATURES OF THE SPINE; with
Engravings, Third Edition. 8vo. cloth, 6s.

T s T ey

MR. HARRISOMN, F.R.C.S.

THE PATHOLOGY AND TREATMENT OF STRICTURE OF

THE URETHRA. 8vo. cloth, 7s. 6d.

MR JAMES B. HARRISOMN, F.R.C.5.

ON THE CONTAMINATION OF WATER BY THE POISON

OF LEAD, and its Effects on the Human Body. Foolscap 8vo. 3s. 6d.

MR. F. W. HEADLANMND, B.A, M.R.C.S.

F T - T

ON THE ACTION OF MEDICINES; or, THE MODE IN

WHICH THERAPEUTIC AGENTS INTRODUCED INTO THE STOMACH

PRODUCE THEIR PECULIAR EFFECTS ON THE ANIMAL ECONOMY.

Being the Prize Fssay to which the Medical Society of London awarded the Fothergillian
Gold Medal for 1852. Second Edition. [fn the Press.

“Mr. Headland’s book is very ereditable to his talents; it displays in every page the evidence of
extensive knowledge and of sound reasoning.”'—Medical Times,

*This 15 a book after the critic's own heart. Treating of a subtle point, which has in almost all
ages and countries occupied the attention of medical and chemical philosophers, Mr. Headland has
struck out a path for himself, and has theéreby not only shown how much remained to be done, how
many of our hypotheses as to the aetion of medicines were grounded on the inseeure foundation of hare
assertion, but by his laborions essay has put the present views of therapentists in a elear light, and by
his own experiments and observations has removed some of the many deep obseuritics which have so
long surrounded the subject."—Lanecet,

MR. HIGGINBOTTOM, F.R.C.S.

ADDITIONAL OBSERVATIONS ON THE NITRATE OF SIL-

VER; with full Directions for its Use as a Therapeutic Agent. 8vo. 25, 6d.

AN TSSAY ON THE USE OF THE NITRATE OF SILVER
IN THE CURE OF INFLAMMATION, WOUNDS, AND ULCERS. Second

B )

DR. HINDS.

THE HARMONIES OF PHYSICAL SCIENCE IN RELATION
TO THE HIGHER SENTIMENTS; with Observations on Medical Studies, and on
the Moral and Scientific Helations of Medical Life. Post 8vo., cloth, 5.
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DR, JAMES HOPE, F.R.S5. b

1 ON DISEASES OF THE HEART AND GREAT VESSELS,
|
|

Fourth Edition. Post 8vo. cloth, 10s, 6.

“This is & new edition of the late Dr. Hope's well-known treatise, reduced in size and price. To
those who are desirous of possessing this truly standard work, we would strongly recommend the present
edition, ' —Provingial Medieal Jonrnel,

MR. THOMAS HUNT, M.R.C.S.

i T il i
. THE PATHOLOGY AND TREATMENT OF CERTAIN DIS-
| EASES OF THE SKIN, generally promounced Intractable. Illustrated by upwards
| of Forty Cases, Bvo, cloth, Gs.

“We have found Mr. Hunt's practice exceediugly successful in scvere obstinate coases— Bruifh-
witite's Refrospect of Medicine,

*The facts and views he brings forward eminently merit attention.'*—British and Foreign Medical
Review,

B

DR. ARTHUR JAGOS, F.R.CS,
PROFESSOR OF ANATOMY AND PHYSIOLOGY IN THE ROYAL COLLEGE OF SURGEONS IN IRELAND,

A TREATISE ON THE INFLAMMATIONS OF THE EYE-BALL.

Foolscap Bvo, cloth, 5s.

It includes the Description and Treatment of the Idiopathic, Scrofulous, Rheumatic,
Arthritic, Syphilitic, Gonorrheeal, Post-febrile, and Neuralgic Species ; as well as the
circumseribed Inflammations of the Cornea, Membrane of the Aqueous Humour, Cloroid,
Crystalline Lens and Retina; and also Inflammation from Injury, with the Sympathetic and
Phlehitic varieties.

AR R R

MR, WHARTON JONES, F.R.S,
FROFESSOR OF OFHNTHALMIC MEDICINE AND SURGERY IN UNIVERSITY COLLEGE.

A MANUAL OF THE PRINCIPLES AND PRACTICE OF
U'l"‘HT]-I:’LLMIE M}E]}IGINE ATIID; S]U RE}ERY ; illustrated with 102 Engravings,
plain and coloured. Foolseap Bvo, cloth, 125, Gd.

" We ean assure students that they cannot meet with a hand-book on this subject that is more ably
or more carefully written."—Medical Guzette.

“ We entertain little doubt that this work will become a manual for daily reference and consultation
by the student and general practitioner.”’—Brilish and Foreign Medical Review,

1.

THE WISDOM AND BENEFICENCE OF THE ALMIGHTY,

AS DISPLAYED IN THE SENSE OF VISION; being the Actonian Prize Essay
for 1851. With Illustrations on Steel and Wood. Foolseap 8vo. cloth, 4s. 64,

4 fit sequel to the Bridgewater Treatises: it is philosophically and admirably written.”*— Literary

Guzetie.
“ This treatise resembles in style of treatment the famous Bridgewater Treatises."'—Afhenaum.

yo— - L -0t

DR. BENCE JONES, F.R.S.

ON ANIMAL CHEMISTRY, in its relation to STOMACH and RENAL
DISEASES. 8vo. cloth, 6s.

“The work of Dr. Benee Jones is one of the most philosophieal and practical which has issued from 1
the press for many years past.’*—Lanrcet.

¢
é “ Dir. Bence Jones is already favourably known as the author of works and papers on animal chemistry,

and this contribution to his favourite science is calculated to extend his reputation as an able chemist
and sound physician." —Monthly Medical Jowrnel.
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é MR. KNAGGS. é
. UNSOUNDNESS OF MIND CONSIDERED IN RELATION TO

THE QUESTION OF RESPONSIBILITY IN CRIMINAL CASES. 8vo. cloth,
4z, Gd,

MR, LAVWREMNCE, F.R.S.

A TREATISE ON RUPTURES. The Fifth Edition, considerably

enlarged. 8vo. cloth, 16,

“The peculiar advantage of the treatise of Mr. Lawrence is, that he explains his views on the anatomy
of hernia and the different varieties of the disease in a manner which renders his book peculiarly useful
to the student. It must be superfluous to express our opinion of its value to the surgical practitioner.
As a treatise on hernia, presenting a complete view of the literature of the subject, it stands in the first
rank."" —Edinburgh Medical and Surgical Journal,

SR AR R AR

DR. HUNTER LANE, F.L.S.

A COMPENDIUM OF MATERIA MEDICA AND PHARMACY:

adapted to the London Pharmacopeeia, 1851, embodying all the new French, American,
and Indian Medicines, and also comprising a Summary of Practical Toxicology. Second
-§ Edition. 24mo, cloth, 5s. 6d.

S, AR

adjacent Towns. Post 8vo. cloth, 4s,

MR. EDWIN LEE.
L
THE BATHS OF RHENISH GERMANY; with Notices of the

jo- SR Cibe. ~ot

IL.
= % i
é OBSERVATIONS ON THE MEDICAL INSTITUTIONS AND
L PRACTICE OF FRANCE, ITALY, AND GERMANY ; with Notices of the
Universities and Climates, and a Parallel View of English and Foreign Medicine
and Surgery. Second Edition, 7s. 6d.
| 111,

PRACTICAL OBSERVATIONS ON MINERAL WATERS AND

BATHS, Post 8vo. cloth, 3s.

DR. ROBERT LEE, F.R.S8.

| CLINICAL REPORTS OF {}VARL’&N AND UTERINE DIS-

EASES, with Commentaries. Foolscap 8vo. cloth, 6s. 6d.
il

CLINICAL MIDWIFERY : comprising the Histories of 545 Cases of

Difficult, Preternatural, and Complicated Labour, with Commentaries. Second Edition,
Foolseap 8vo. eloth, 5s.

“ More instructive to the juvenile practitioner than a geore of syatematic works." —Lancef,

“OWill be consulted by every accoucheur who practises his art with the zeal which it merits."—Medi-

eal Gazelte,
“f An invaluable record for the practitioner.””—New YVork dnnalist, %

r—— -

*This admirable book of precedents.”” —Boston Medieal and Surgical Journal,
§ A storehouse of valuable facts and precedents.””—American Jowrnal of the Medical Sciences.

é PRACTICAL, OBSERVATIONS ON DISEASES OF THE é

UTERUS. With coloured Plates, Two Parts. Imperial 4to., 7s. 64, each Part.
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MR. LISTON, F.R.S.

PRﬁGTIéﬁL SURGERY. Fourth Edition. 8vo. cloth, 22s.

LONDON MEDICAL SOCIETY OF OBSERVATION.

WHAT TO OBSERYE AT THE BED-SIDE, AND AFTER

DEATH. Published by Authority. Foolscap 8vo. cloth, 4s. 6d.

R, R R

MR. EDWARD F. LONSDALE,
AURGEON TO THE ROVAL GRTHOMEDIC HOBPITAL.

OBSERVATIONS ON THE TREATMENT OF LATERAL CUR-
VATURE OF THE SPINE. Second Edition. &vo. cloth, 6s.

o We would wish that this treatise on lateral curvature of the gpine were generally read, sinee much
ignorance prevails concerning the subjeet, ani, consequently, it presents an ample field for the quack,
and an opprobrivm to the profession.”*— Laneet.

P o o

V. LUQOL.

ON SCROFULOUS DISEASES.  Translated from the French, with
Additions by W. H. RANKING, M.D., Physician to the Suffolk General Hospital.
fivo,.cloth, 10 Gd.

L]

DR. MAGREIGHT.

A MANUAL OF BRITISIIT BOTANY; with a Series of Analytical

Tables for the Assistance of the Student in the Examination of the Plants indigenons te,
or commonly cultivated in, Great Britain. Small 8vo. cloth, 7=, €d,

A A A LA R A

DR MACKNESS.

MEMORIALS OF HIS LIF}E AND CHARACTER.  24mo.

cloth, 4s. Gd.

TASTINGS CONSIDERED AS A RESORT FOR INVALIDS.

Second Edition.  8vo. cloth, 4s.

THE MORAL ASPECTS OF 'MEDICAL LIFE 12wmo. cloth,

7= 6d.

TR W Y

MR, MACILVVAIN,

ON TUMOURS, THEIR GENERAIL NATURE AND TREAT-

MENT. 8&wvo. cloth, 5s

B

DR. MAYNE.

AN EXPOSITORY LEXICON OF THE TERMS, ANCIENT
AND MODERN, IN MEDICAL AND GENERAL SBCIENCE, including a com-
plete MEDICAL AND MEDICO-LEGAL VOCABULARY, and presenting the
correct Pronunciation, Derivation, Definition, and Explanation of the Names, Analogues,
Synonymes, and Phrases (in English, Latin, Greek, French, and German,) employed in
Science and connected with Medicine,  Parts 1. and IL, price 5s. each.
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THOUGHTS ON PULMONARY CONSUMPTION ; with an Appen-

dix on the Climate of Torquay. DPost 8vo. cloth, 5s.

* This work is the product of 2 mind, sensible alike to the value of carefully observed facts, and of
philosophical reasoning. We cordially recommend our readers to peruse this instructive treatise; the
views brought forward are such as to merit careful attention from every candid pathologieal inguirer.??

—Landon Jourial of Medicine.

R A LA B

DR. MARTIMN.

THE UNDERCLIFF, ISLE OF WIGHT: its Climate, History,

and Natural Productions. Post 8vo. cloth, 10s. Gd.

** Iir. Martin has rendered-good service to patients and praetitioners by the publication of this work."?
—Medical Gazette.

A pgroat variety of information, collected with much labour, and so agreeably placed before the
general and professional reader, speak highly for the zeal and ability of the author.’—Lancef,

DR. MASORM,
INVENTOR OF MASON'S HYDROMETER.

ON THE CLIMATE AND METEOROLOGY OF MADEIRA :

Edited by JAMES SHERIDANY KxowLES; to which are attached a Review of the State of
Agriculture and of the Tenure of Land, by Georece Peacock, D.D., F.R.S.; and an
Historical and Descriptive Account of the Island, and Guide to Visitors, by Joux DRIvER,
Consul for Greece, Madeira. 8vo, eloth, 18z ; royal 8vo. £1. 11s. 6d.

Young Medical Officers on Entering the Army. 8vo. cloth, 5z

i

DR. MILLINGEM.

ON THE TREATMENT AND MANAGEMENT OF THE IN-

SANE; with Considerations en Public and Private Lunatic Asylums. 18mo. cloth,
4s. 6d.

:
or. massY,
ON THE EXAMINATION OF REGRUITS; intended for the Use of
|

“ Dr. Millingen, in one small pocket volume, has compressed more real solid matter than could
be gleaned out of any dozen of octavos on the same subject. We recommend this vade-mecum as the
best thing of the kind we ever perused.”*—yr, Jolfnson's Review,

A A R R B R R

MR, JOHN L. MILTOMN, M.R.C.S5.

PRACTICAL OBSERVATIONS ON A NEW WAY OF

TREATING GONOBRRH@EA. With some Remarks on the Cure of Inveterate Cases,
fivo. cloth, 5s.

FELLOW OF THE ROYAL COLLEGE OF PHYSICIANS.

REMARKS ON INSANITY ; il:sl.Naturc and Treatment. Svo. cloth, 6s.

“ We see throughout its ﬂmgns evidenees of a highly eultivated mind without any assumption, and an
honest spirit of inguiry marked by great zeal and an earnest desine to afford a helping hand to henefit the
condition uf_tlm ingane.*—Dublin Quarderly Jowrnal,

AN ESSAY ON STAMMERING. svo. 2. 6d.

III.

REFORM IN PRIVATE LUNATIC ASYLUMS. 8vo. cloth, 4s.
= - —reme
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MR. CHURCHILL'S PUBLICATIONS,

ﬁ MR. NASMYTH, F.L.S, F.G.S. F.R.C.S.

RESEARCHES ON THE DEVELOPMENT, STRUCTURE, AND
f:j}iﬁﬁﬁ&%fg}“ 'é:iﬁt]“TtEEE*I'II.& With Ten finely-engraved Plates, and Forty Illustea-

DR. NOBLE.

ELEMENTS OF PSYGHOLUGIG.AL MEDICINE: AN INTRO-

DUCTION TO THE PRACTICAL STUDY OF INSANITY, Post $vo. cloth, 7s. 6d.

IL
.~ THE BRAIN AND ITS PHYSIOLOGY. Post 8vo. cloth, Gs.

MR. NOURSE, M.R.C.S.

TABLES FOR STUDENTS. Price One Shilling.

1. Divisions and Classes of the Animal Kingdom.

2. Classes and Orders of the Vertebrate Sub-kingdom.

3. Classes of the Vegetable Kingdom, according to the Natural and Artificial Systems.

4, Table of the Elements, with their Chemical Equivalents and Symbols, .

MR. NUNNELEY.

A TREATISE ON THE NATURE, CAUSES, AND TREATMENT

OF ERYSIPELAS. 8vo. cloth, 105 6d.

s

®Oyfory Evitions,—Edited by Dr. GREENHILL. j;!

B amt - PN S e

I. ADDRESS TO A MEDICAL STUDENT. Second Edition, 18mo. cloth, 2s. 6d.

II. PRAYERS FOR THE USE OF THE MEDICAL PROFESSION. Second
Edition, cloth, 15 Gd. |

III. LIFE OF SIR JAMES STONHOUSE, BART., M.D. Cloth, 4s. 6d.

IV. ANECDOTA SYDENHAMIANA. Second Edition, 18mo. 25

V. LIFE OF THOMAS HARRISON BURDER, M.D. 18mo. cloth, 4s.

VI. BURDER'S LETTERS FROM A SENIOR TO A JUNIOR PHYSICIAN,
ON PROMOTING THE RELIGIOUS WELFARE OF HIS PATIENTS. 18mo. sewed, 6d.

VII. LIFE OF GEORGE CHEYNE, M.D. 18mo. sewed, 2s. 6id.

VIII. HUFELAND ON THE RELATIONS OF THE PHYSICIAN T(O THE
SICK, T0 THE PUBLI0, AXD TO HIS COLLEAGUES. 18mo. sewed, Od.

[ IX. GISBORNE ON THE DUTIES OF PHYSICIANS. 18mo. sewed, ls.
X. LIFE OF CHARLES BRANDON TRYE. 18mo. sewed, ls.
Xl PERCIVAL'S MEDICAL ETHICS. Third Edition, 18mo. cloth, 3s.
XII. CODE OF ETHICS OF THE AMERICAN MEDICAL ASSOCIATION, 8d,

XIIIL. \‘r"{:’:}I{E ON THE DUTIES AND QUALIFICATIONS OF PHYSICIANS.

XIV. MAURICE ON THE RESPONSIBILITIES OF MEDICAL STUDENTS. é

L
-

- Mﬁ
XV. FRASER'S QUERIES IN MEDICAL ETHICS. 9d.
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MR. CHURCHILL'S PUBLICATIONS.
~ - W

MR. PAGET,
LECTURER ON PHYSIOLOGY AT ST. BARTHOLOMEW'S HOSPITAL.

A DESCRIPTIVE CATALOGUE OF THE ANATOMICAL

MUSEUM OF ST. BARTHOLOMEW'S HOSPITAL. Vor. I. Morbid Anatomy.

Bvo, cloth, 5a

DITTO. Vol II. Natural and Congenitally Malformed Structures, and Lists of the
Models, Casts, Drawings, and Diagrams. 5s.

AR R R R

MR. LANGSTON PARKER,
SURGEON TO QUEEN’S HOSPITAL, BIRMINGHAM.
I

THE MODERN TREATMENT OF SYPHILITIC DISEASES,

both Primary and Secondary; comprising the Treatment of Constitutional and Confirmed
| Syphilis, by a safe and successful Method. Third Edition, 8vo. cloth, 10s,

DIGESTION AND ITS DISORDERS cousidered in referenco to the

Principles of Dietetics and the Management of Diseases of the Stomach. Post Svo.
cloth, 3= Gd.

R A A AR

DR. THOMAS B. PEACOCK, M.D,
¥ ON THE INFLUENZA, OR EPIDEMIC CATARRHAL FEVER
$ OF 1847-8. 8vo. cloth, 5s. Gd.

“We know of no work which contains a more complete description of the disease, and its complica-
tions,""— Lancet,

b |
-
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DR. PEREIRA, F.R.S.

SELECTA E PRAESCRIPTIS., Twelfth Edition. 24mo. cloth, ds.

s

MR. PETTIGREW, F.R.S.

ON SUPERSTITIONS connected with the History and Practice of

Medicine and Surgery. 8vo. cloth, 7s.

“The aneedotal character of this work cannot fail to render it generally aceeptable ; while the good
sense that pervades it, as distant from empty declamation as from absurd eredulity, stamps it with true
historic value,* ' —Gentleman’s Magazine.

AR AL, L A

MR. PIRRIE, F.R.S.E.,
REGIUS PROFESSOR OF SURGERY IN THE UNIVERSITY OF ABERDEEX.

- THE PRINCIPLES AND PRACTICE OF SURGERY. with
¥ numerous Engravings on Wood. 8ve. cloth, 21s,

 Professor Pirrie has produced a work which is equally worthy of praise as an admirable text-book
for 31.tr¥'ma.l pupils, and as a book of reference for expericnced practitioners. 'We rejoice to find that the
chair of surgery is so ably filled in Aberdeen. . . . . Professor Pirrie's work is clear and trustworthy.
All recent improvements, real or pretended, arve judiciously and candidly diseussed.” —London Journal
af Medicine.
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DINENSIS. 8vo. cloth, 9s.; or 24mo, 5s.

IMPRIMATUE.
" Hie liber, cui titulus, PEARMACOP®IA CoLLEcil HEcarnis MEpIcorUM LOXDINENSIS.
Datum ex MAdibus Collegii in comitiis censoriis, Novembris Mensis 14' 1850,

JoHAREES Aviron Paris,  Preses.

PHARMACOP®EIA COLLEGIT REGALIS MEDICORUM LON- *

B

THE PRESCRIBER'S PHARMACOPEIA ; containing all the Medi-

cines in the London Pharmacopwia, arranged in Classes according to their Action, with
their Composition and Doses. By a Practising Physician, Fourth Edition. 32mo,
cloth, 2s, 6d.; roan tuck (for the pocket), 3s. 6d.,

“ Mever was half-a-crown better spent than in the purchase of this * Thesauwrus Medicaminum.” This
little work, with our visiting-book and stethoscope, are our daily companions in the carriage.’’—
Dy, Johngon's Review,

T R T Y

R, PROUT, F.R.5.

ON THE NATURE AND TREATMENT OF STOMACH AND

¢
RENAL DISEASES; being an Inquiry into the Connection of Diabetes, Caleulus, and %

|

|

other Affections of the Kidney and Bladder with Indigestion. Fifth Edition. With
Seven Engravings on Steel.  8vo. cloth, 20s.

L e P

SIR WM. PYM, K.C.H,,
INSPECTOR-GENEEAL OF ARMY HOSPITALS.

OBSERVATIONS UPON YELLOW FEVER, with a Review of

“A Report upon the Diseases of the African Coast, by Sir Wu. BurNeTrr and
Dr. Brysox,” proving its highly Contagious Powers. Post 8ive, Gs. !

R T T

DR. RADCLIFFE.

PROTEUS, OR, THE LAW OF NATURE. 8vo. cloth, Gs.

“We can truly commend Dr, Radeliffe’s ezsay as full of interest, sound in its inferenees, and ealen-
lated to enlarge our ideas of the vastness and simplicity of the scheme of ereation, while, at the same
time, it tends to increase our reverent admiration of the Omnipotence and Omnpiscience which, amidst f
such appareént incongruity, has established harmony, and has so marvellously combined unity of plan ;
with endless variety of detail.”"—Medical Gazette. |

THE PHILOSOPHY OF VIT&I; MOTION.  8vo. cloth, 6s.

*u* The chicf object of this work is to demonstrate the existence of @ common law of motion in
the organic and inorganic world, by showing that the real operation of nervous and other vital |
agencies, and of electricity and other physical forces, is not to excite or stimulate eonfraction in |
muscle and other organic tissues, but o connteract this state and induce velazation or expansion.
By this means vital contraction is shown to be a purely physical phenomenon, perfectly analogous §
to that which takes place in @ bar of melal when heat is withdrawn ; and in addition to this, a
::;: and intelligible eaplanation is afforded of capillary action and the vhthymical action of the

.
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DR: F. H. RAMSBOTHAM,

FOYSICIAN TO THE ROYAL MATERNITY CHARITY, ETC.

NI
THE PRINCIPLES AND PRACTICE OF OBSTETRIC MEDI-
CINE AND SURGERY. Illustrated with One Hundred and Twenty Plates on Steel
and Wood; forming one thick handsome volume, Third Edition. 8vo. cloth, 22s.
 Dir. Ramsbotham’s work is so well known, and so highly approved by the profession as a work of
reference and authority in obstetric medicine and surgery, thut_ we need do little more than direct the
attention of our readers to the publication of a third edition,  With regard to the engravings, they arc so

numerous, 50 well exeented, and so instructive, that they are in themselves worth the whole cost of the
book."" —Medical Gazelle,

DR. RAMSBOTHAM,

CONSULTING PHYSICIAN TO THE ROYAL MATERNITY CHARITY.

PRACTICAL OBSERVATIONS ON MIDWIFERY, with a sSelection
of Cases. Second Edition. 8vo. cloth, 12s

Die. Dewes states, in his advertisement to the American edition, ““that he was so much pleased with
Dr. Ramsbotham's work on Midwifery, that he thought he would be doing an aceeptable office to the
medical eommunity in Ameriea, should he eause it to be re-published. He believes he does not say too
mueh when he deelares it to he, in his opinion, one of the best practical works extant.

R P P S

DR, JAMES REID,

ON INFANTILE LARYNGIS}IUS, with Observations on  Artificial

Feeding, as a frequent Canse of this Complaint, and of other Convulsive Diseases of
Infants, Post 8vo. cloth, 5z Gd.
“ To those who desire a useful manual upon the disease in question, we can recommend very conil-

dently the work of Dr. Reid. We know of none better caleulated to impart correct views in relation
to its pathology and therapeunties.'’—London Journal of fie Medical Sciences,

DR. RANKING & DR. RADCLIFFE,

HALF-YEARLY ABSTRACT OF THE MEDICAL SCIENCES;
being a Practical and Analytical Digest of the Contents of the Principal British and Con-

tinental Medical Works published in the preceding Half-Year; together with a [J{-itim]
Report of the Progress of Medicine and the Collateral Sciences during the same period.

Volumes I, to XVIIL, 6s. 6d, each.

“The sifting which the journals and other medical works undergo, and the judicious selection from
their pages of points of practical interest, and of discoveries of importance in the collateral scicnces, form
an important part of the duty of the editor; and, after a careful examination of Dr. Ranking's voluimes,
we are bound to state that the duty has been most ably performed. "' —Proviseial Medical Jowraal,

S

DR. DU BOIE REYMOND.

ANIMAL ELECTRICITY; Edited by H. BENCE JONES, M.D.,
F.R.8. With Fifty Engravings on Wood. Foolscap 8vo. cloth, Gs.

*This small volume is o valuable addition to our scientific literature, Those who read with attention
will learn many most important facts from this work, but it demands such attention,’ " —Athenam,

** The name of M. Du Bois Reymond is probably known to most of our readers, as that of a zealous
investigator into Animal Electricity. We have now had the opportunity of witnessing some of the
most interesting of these experiments, We beg to tender our thanks to Dr. Bence Jones for this very
seasonable publication, and for the very efficient mode in which he has performed the task."'—Medicos
Chirurgical Review,
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MR. CHURCHILL'S PUBLICATIONS,

MR. EVANS RIADORE, F.R.C.S, F.L.S.

L
T A T
ON SPINAL IRRITATION, THE SOURCE OF NERYVOUS-
NESS, INDIGESTION, AND FUNCTIONAL DERANGEMENTS OF THE
PRINCIPAL ORGANE OF THE BODY ; with Cases, illustrating the Importance
of attending to the pecaliar Temperature of the Patient, and the most successful Mode
of Treatment, and on the legitimate Remedial Use of Water. Post 8va. cloth, 5s. 6d.

THE REMEDIAL INFLUENCE OF OXYGEN, NITROUS

OXYDE, AND OTHER GASES, ELECTRICITY, AND GALVANISM. Post
8vo. cloth, 5s. 6d.

MR. ROBERTON,
FORMEELY SENIOER SURGEON TO THE MANCHESTER AND SALFORD LYING-IN HOSPITAL.

ON THE PHYSIOLOGY AND DISEASES OF WOMEN, AND

ON PRACTICAL MIDWIFERY. 8vo. cloth, 12s.

“ We honestly recommend this work to our readers as one ealeulated to interest them in the highest
degree. " —Provincial Medieal and Surgical Jowrnal,

** We recommend this work very strongly to all engaged in obstetric practiee, or interested in ethno-
logical studies. It possesses practical utility and physiological interest, combined with the fruits of a
large experience, great power of abservation, and an extensive and varied erudition.” —MNedical Gazelie.

DR. W. H. ROBERTSON,
FHYSICIAN TO THE BUXTON BATH CHARITY.

THE NATURE AND 'I:REATMENT OF GOUT.
Bvo. cloth, 10s. 6d.

* We eannot conclude this notice of Dr. Robertson’s treatise without cordially recommending it as a
sound and practical work, fitted for reference, both as a work of information on the subjeet and
as a guide to practice.”—Provincial Medical Journal,

A TREATISE ON DIET AND REGIMEN.

Fourth Edition. 2 vols. post 8ve. cloth, 12s.

"1t is searcely necessary that we should add our hearty recommendation of Dr. Robertson's treatise,
not merely to our medical readers, but to the publie, over whom they have an influence. It is one of the
few hooks which is legitimately adapted, both in subject and manner of treatment, to both classes.”’—
British and Foreign Medico-Chirurgical Review.

DR. ROTH.
ON MOVEMENTS, An Exposition of their Principles and Practice, for

the Correction of the Tendeneies to Disease in Infancy, Childhood, and Youth, and for
the Cure of many Morbid Affections in Adults, Illustrated with numerous Engravings
on Wood., 8vo. cloth, 10s

DR. ROWE, F.S.A.

NERVOUS DISEASES, LIVER AND STOMACH COM-

PLA]!‘ITS, LOW SPIRITS, INDIGESTION, GOUT, ASTHMA, AND DIS-
D]FI?E.RS PRODUCED BY TROPICAL CLIMATES. With Cases. Thirteenth
Edition. 8vo. 5z 6d.

¥ Dr. Rowe, the first edition of whose work appeared in 1820, claims, with justice, a pricrity of author-
ship over many other writers in this field of inguiry.*— FLancef,
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DR. ROYLE, F.R.S.

A MANUAL OF MATERIA MEDICA AND THERAPEUTICS.

With numerous Engravings on Wood, Second Edition, Feap. 8vo. cloth, 125, Gd.

“ This is another of that beantiful and cheap series of Manuals published by Mr. Churchill. The exe-
cution of the wood-cuts of plants, flowers, and fruits is admirable. The work is indeed a most valuable
one, ' —British and Foreign Medical Review,

-~ =$"mﬁ
MR. CHURCHI LL,S PUBLICATIONS.
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|

MR. SAVORY,
MEMBER OF THE SOCIETY OF APOTHECARIES:

pl Al

A COMPENDIUM OF DOMESTIC MEDICINE, AND COMPA-
NION TO THE MEDICINE CHEST ; comprising Plain Directions for the Employ-
ment of Medicines, with their Properties and Doses, and Brief Descriptions of the
Symptoms and Treatment of Diseases, and of the Disorders incidental to Infants and
Children, with a Selection of the most efficacious Preseriptions. Intended as a Source |
of Easy Reference for Clergymen, and for Families residing at a Distance from Profes-
sional Assistance. Fourth Edition. 12mo. cloth, s.

DR. SHAPTER. :

j ]
THE CLIMATE OF THE SOUTH OF DEVON, AND ITS IN- |
FLUENCE UPON HEALTH. With short Accounts of Exeter, Torquay, Teign-
mouth, Dawlish, Exmouth, Sidmouth, &c, Illustrated with a Map geologically coloured.
Post ivo. cloth, 7s. 6d.

“ This volume is far more than a guide-book. It contains much statistieal information, with very
minite local details, that may be advantageously consulted by the medical man before he recommends
any specific residence in Devonshire to his patient. "' —déheneum.

THE HISIORY OF THE CHOLERA IN EXETER IN 1832

IMustrated with Map and Woodeuts, 8vo. cloth, 125

MR. SHAW.

THE MEDICAL REMEMBRANCER; Or, BOOK OF EMER-

GENCIES : in which are concisely pointed out the Immediate Remedies to be adopted
in the First Moments of Danger from Poisoning, Drowning, Apoplexy, Burns, and other
Accidents; with the Tests for the Principal Poisons, and other useful Information.
Third Edition. 32mo. cloth, 2s. Gd. :

“The plan of this little book is well conceived, and the execution corresponds thercunto. It costs

little money, and will eccupy little room ; and we think ne practitioner will regret being the possessor of
what cannot fail, sooner or Intcr, to be useful to him. " —Brifish and Foreign Medical Review.

e Bt

AR R R

MR. SKEY, F.R.S.

OPERATIVE SURGERY ; with Tlustrations engraved on Wood. 8vo.

cloth, 18s.

** Mr. Skey's work is a perfect model for the operating surgeon, who will learn from it not only when
and how to operate, but some more noble and exalted lessons, which cannot fail to improve him as a
moral and social agent." —FEdinburgh Medical and Surgical Jowrnal,

“We pronounce Mr, Skey’s ‘ Operative Surgery ® to Lbe a work of the very highest importance—a

work by itself. The correctness of our opinion we trustfully leave to the judgment of the profession.’—
Medieal (Fuzelle,

DR. SPURGINM.

4 LECTURES ON MATERIA MEDICA, AND ITS RELATIONS

& TO THE ANIMAL ECONOMY. Delivered before the Royal College of Physicians.
tvo. cloth, 5z Gl

¥ Dr. Spurgin has evidently devoted much time and labour to the composition of these lectures ; and
the result is, that he has produced one of the most philosophical essays on the subject of ** Materia
Mediea® existing in the English language.”—Psychological Journal,
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DR. W. TYLER SMITH,
FOYSICIAN-ACCOUCHEUR TO ST. MARY'S HOSPFITAL.

PARTURITION AND OBSTHRIUS Iustrated with Engravings on

Wood. Second Edition, Foolscap 8vo., Preparing.

THE PERIODOSCOPE, » new Tostrauiont for deiccmining the Dato of

Labour, and other Obstetric Caleulations, with an Explanation of its Uses, and an Essay
on the Periodic Phenomena attending Pregnancy and Parturition.  8ve. cloth, 4s.

#We anticipate for the work that which it deserves for its novelty, ingenuity, and utility—a wide
cireulation. It should be in the hands of all medical men who practise midwifery.”—Medienl Gazette.

IIL

SCROFULA : its Causes and Treatment, and the Prevention and Eradication

of the Strumous Temperament.  8vo, cloth, 7s

** This treatise is a great improvement on those by which it has been preceded. The part of Dr. Smith’s
work with which we are most pleased is that devoted to the treatment of this formidable disease and to
the management of serofulous children.**—Laseet.

AR MRS A, e

MR. SQRUIRE,

CHEMIST 0N HER MAJESTY'S ESTABLISHMENT.

THE PHARMACOP®EIA, (LONDON, EDINBURGH, AND

DUBLIN,) arranged in a convenient TABULAR Forw, both to suit the Prescriber for
comparison, and the Dispenser for compounding the formulas; with Notes, Tests, and
Tables. 8vo. cloth, 12s.

“ Mr. Squire has rendered good service to all who cither preseribe or dispense medicines by this work,
He has succeeded in bringing together the similar formulse for ready comparison and reference. The
work offers a striking comment on the necessity of uniformity in the strength and preparation of all
medicines which are usged in the United Kingdom, ' — Lancef,

¢ A very valuable work. Mr. Squire’s volume eombines the formulee of the three Pharmacopoeias, and
at one glance shows the difference of the official preparations of the three kingdoms.” —Medical Times.

¥ A most convenient and well-arranged work ; it will be found of very great utility, both to the pre-
seriber and to the dispenser."—Medical Gazette.

J. STEPHENSOMN, M.D, & J. M. CHURCHILL, F.L.S.

MEDICAL BOTANY; or, ILLUSTRATIONS AND DESCRIP-

TIONS OF THE MEDICINAL PLANTS OF THE PHARMACOP(EIAS; com-
prising a popular and scientific Account of Poisonous Vegetables indigenous to Great
Britain, Edited by GILBERT BURNETT, F.1.8., Professor of Botany in King’s
College.

In three handsome royal Svo. velumes, illustrated by Two Hundred Engravings, beaun-
tifully drawn and coloured from nature, cloth lettered.

Redueed from £6. Gs. to £4.

*The most complete and comprehensive work on Medical Botany."'—Pharmaceufical Jowrnal.

8o higi:l is our opinion of this work, that we recommend every student at college, and every
surgeon Wwho poes abroad, to have a copy, as one of the essential constituents of his library.’’—
dh, Johnson's Medico- Chirurgioal Review,
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DR. STEGGALL.
STUDENTS' BOOKS FOR EXAMINATION.

A MEDICAL MANUAL FOR APOTHECARIES HALL AND OTHER MEDICAL
BOARDS. Eleventh Edition. 12mo. eloth, 10s.

1L

A MANUAL FOR THE COLLEGE OF SURGEONS; intended for the Use

of Candidates for Examination and Practitioners. Second Edition. 12mo. cloth, 10s.

I1I,

GREGORY'S CONSPECTUS MEDICINAE THEORETICE. The First Part, con-
taining the Original Text, with an Orde Verborum, and Literal Translation. 12mo.

cloth, 10s.
v

THE FIRST FOUR BOOKS OF CELSUS; containing the Text, Ordo Ver-
borum, and Translation. Second Edition. 12mo. cloth, 8s.

#.* The above two works eomprise the entire Latin Classics required for Examination at
Apothecaries® Hall.

V.
A TEXT-BOOK OF MATERIA-MEDICA AND THERAPEUTICS. 12mo. cloth, 7s.
¥1.
FIRST LINES FOR CHEMISTS AND DRUGGISTS PREPARING FOR EX-
AMINATION AT THE PHARMACEUTICAL SOCIETY. 18mo. cloth, 3s. Gd.

P

DR. ALFRED TAYLOR, F.R.S.,

LECTUCREE ON MEDICAL JURISPRUDENCE AND CHEMISTRY AT GUY'S HOSFITAL.

A MANUAL OF MEDICAL J URISPRUDENGE. Fourth Edition.

Feap. 8vo. cloth, 12s. Gd.

“We recommend Dr. Taylor’s work as the ablest, most comprehensive, and, above all, the most
Eractinn.l useful book which exists on the subject of legal medicine. AIIJ.' man of sound judgment, who
as mastered the contents of Taylor's * Medical Jurispruodenee,” may into a Court of Law with the
most perfect confidence of being able to acquit himself creditably.”'—MWedies- Chirurgical Review,
¢ Drr. Taylor Enﬁsusu:eﬁ the happy art of e:preminﬁ himself on o seientifie topic in intelligible language,
The size of his Manual fits it to be a circuit companion,” —Leaw Timas,

11

ON POISONS, in relation to MEDICAL JURISPRUDENCE AND
MEDICINE. Feap. 8vo. cloth, 12s. 6d.

*“ An excellent and valuable manual. 'We prediet for it a very favourable reception by the profession.
It contains all that kind of information which a medical man will be glad to have access to when he has
the prospect of appearing in the witness-box."'— Edinburgh Medical Journal,
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MR. TAMPLIN, F.RC.S.E.,

BURGEQON TO, AND LECTURER ON DEFORMITIES AT, THE ROYAL ORTHOPEDIC HOSPITAL.

LATERAL CURVATURE OF THE SPINE: its Caunses, Nature, and

Treatment. 8vo. eloth, 4
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DR. THEOPHILUS THOMPSON, F.R.S,,
PHYSICIAN TO THE BROMPTON HOSPITAL FOR CONSUMPTION AND DISEASES OF THE CHEST.

CLINICAL LECTURES ON PULMONARY CONSUMPTION.

With Plates. 8vo, cloth, 7s. fd.

2
o

MR. HENRY THOMPSON, M.B. LOND., F.R.C.S,

SURGEON TO THE MARYLEBONE AND TO THE BLENHEIM DISPFENSARIES.

STRICTURE OF THE URETHRA; its Pathology and Treatment.

The last Jacksonian Treatise of the Royal College of Surgeons. With Plates, 8vo,
cloth, 10s.
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DR. TILT.
L

ON DISEASES OF WOMEN AND OVARIAN INFLAM-

MATION IN RELATION TO MORBID MENSTRUATION, STERILITY,

PELVIC TUMOURS, AND AFFECTIONS OF THE WOMB. Second Edition,
Bvo. cloth, Ds.

' We rejoice to see that physicians of weight and authority are beginning to look beyond the os and

cervix uteri for the couses of disease in these parts. Already a reformation somewhat analogous to what

Abernethy effected for surgical diseases has commenced, and we feel assured that Dr. Tilt’s work will
owerfully eo-operate in helping it forward, and in placing the pathology and therapeuties of diseases of

the female generative organs upon a sound and permanent basis,”’—Dublin Quarteriy Review,

! $
% ON THE PRESERVATION OF THE HEALTH OF WOMEN %
g AT THE CRITICAL PERIODS OF LIFE. Foolscap vo. cloth, 45 6d.

““ Our apology for the length of our extracts from Dr. Tilt’s work, if any be necessary, is the interesting
nature of the subject to which these extracts have reference, and the fact that they present 8 more con-
cize and consistent sketch of the pathology of what is termed the criticel age of women than we have
vet met with, and we trust that De. Tilt will find time to write 8 more extended treatise on the same
subject." —American Journal of Medical Sciences,

BT S W
MR, TUKE.

- DR. JACOBI ON THE CONSTRUCTION AND MANAGEMENT
. OF HOSPITALS FOR THE INSANE. Trnslated from the German. With In-
- troductory Observations by the Editor. With Plates. 8vo. cloth, 9s.

DR. TURMBULL,

| FPHYSICIAN TO THE LIVERFPOOL NORTHERN HOSPITAL.

A TABULAR VIEW AND SYNOPSIS OF THE PHYSICAL

SIGNS AND DIAGNOSIS OF THE DISEASES OF THE LUNGS. With

Woodcuts, mounted on cloth, 55 hoards.

**This tabular view, affording a coup d’eil of the various anseultatory &e. phenomena discoverable in
health and disease, will prove useful to many practitioners, as well as students, in their investigation of
thoracie maladies,"' —Medico-Chirurgical Review,

Il
AN INQUIRY HOW FAR CONSUMPTION IS CURABLE;
WITH OBSERVATIONS ON THE TREATMENT AND ON THE USE OF
COD-LIVER OIL AND OTHER REMEDIES. Second Edition. 8vo. cloth, 4s.

L
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DR. UNDERWOQOD.

§ ;
é TREATISE ON THE DISEASES OF CHILDREN. Tenth Edition, i

with Additions and Corrections by HENRY DAVIES, M.D. 8vo. cloth, 15s.
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VESTIGES OF THE NATURAL HISTORY OF CREATION.

Tenth Edition, Illustrated with 100 Engravings on Wood. 8vo. cloth, 125, 64,
BY THE SAME AUTHOR.

EXPLANATIONS: A SEQUEL TO " VESTIGES.”

Second Edition. Post 8vo. cloth, 5z

:
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DR. VAN OVEN.

ON THE DECLINE OF LIFE IN HEALTH AND DISEASE;

being an Attempt to Investigate the Causes of LONGEVITY, and the Best Means of
Attaining a Healthful Old Age. 8vo. cloth, 10s. Gd.

MR. WADE, F.R.C.S,,
SENIOR SURGEON TO THE WESTMINSTER DISPENSARY.

STRICTURE OF THE URETHRA; its Complications and Effects.

With Practical Observations on its Causes, Symptoms, and Treatment; and on a Safe
and Efficient Mode of Treating its more Intractable Forms, 8vo. cloth, 5s.

“ Mr. Wade is well known to have paid great attention to the subject of stricture for many vears past,
and is deservedly looked upon as an authority on this matter."" —Medica! Times and Gazelle,
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DR. WAGSTAFF.

ON DISEASES OF THE MUCOUS MEMBRANE OF THE

THROAT, and their Treatment by Topical Medication. Post 8vo. cloth, 4s, Gd.

DR. WALLER,
LECTURER ON MIDWIFERY AT 5T. THOMAS'S HOSPITAL,

ELEMENTS OF PRACTICAL T«fIDWIFERY; 0R, COMPANION

TO THE LYING-IN ROOM. With Plates. Third Edition. 18mo. cloth, 3s 6d.
“ Students and practitioners in midwifery will find it an invaluable pocket companion.'*—Medicad
Times and Gazetle.

A PRACTICAL TREATISE ON THE FUNCTION AND DIS-

EASES OF THE UNIMPREGNATED WOMB. #vo. cloth, 9s.

L e

MR. HAYNES WALTOMN, F.R.C.S,,
SURGEON TO THE CENTRAL LONDON OPHTHALMIC HOSPITAL.

OPER:-I’LTETE] ?IEITHALMIC SURGERY. With Engravings on
00, yo. cloth,; 103,

“We have carefully examined the book, and can consistently s:j}'. that it is eminently a practical
work, evincing in its author great research, a thorough knowledge of his subject, and an accurate and
most observing mind.""—Dudlin Quarferly Journal,

DR. WARDROQP.

ON DISEASES OF IHE HEART. 8vo. cloth, 12s.
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é DR. WEQQ,
| OBSERVATIONS RELATING TO THE SCIENCE AND ART
OF MEDICINE. 8vo. cloth, 8s.
“ We have much pleasure in stating, that the work is highly instructive, and proclaims its- author to

be a sober, sound, and able physician."*—London Journal of Medicine,
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i DR. WHITEHEAD, F.R.C.S,
: AURGEON TO THE MANCHESTER AND SALFORD LYING=IN HOSPITAL.

ON THE TRANSMISSION FR’E}M PARENT TO OFFSPRING
OF SOME FORMS OF DISEASE, AND OF MORBID TAINTS AND
TENDENCIES. 8vo. cloth, 10s. 6.

THE CAUSES AND TREAﬂIENT OF ABORTION AND

STERILITY : being the result of an extended Practical Inguiry into the Physiological
and Morbid Conditions of the Uterns, with réference especially to Leucorrhoeal Affec-
tions, and the Diseases of Menstruation.  8vo. cloth, 12

*The work is valuable and instructive, and one that reflects much credit alike on the industry and
practical skill of the awthor.''— Wedico- Chirurgical Review.

OF DISEASES OF THE EAR. 8&vo. cloth, 125 6d.

“* We have no hesitation in expressing our opinion that the book is by far the best treatise on Aural
Surgery which has yet appeared in any lnnguage,* ' — MWedical Timey and Fazette.
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DR, JOHN CALTHROP WILLIAMS,
LATE PHYRICIAN TO THE GENERAL NOSPITAL, NOTTINGHAM,

PRACTICAL OBSERVATIONS ON NERVOUS AND SYM-
PATHETIC PALPITATION OF THE HEART, as well as on Palpitation the
Result of Organic Disease. Second Edition, 8vo. cloth, Gs.

* From the extracts we have given, our readers will see that Dr. Willinms's treatise is both able and
practical.* ' Medical Times. |

[ “The work is caleulated to add to the author’s reputation, and it is creditable to the provineial prac-

titioners of England that so useful a treatise should have emanated from one of their body.”'—Dubiin
Medieal Press,
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MR, WILLIAM R. WILDE, F.R.C.S.1. ?

AURAL SURGERY, AND THE NATURE AND TREATMENT %
|

|

|

DR. J. WILLIAMS.

I
| INSANITY : its Causes, Prevention, and Cure; inclading Apoplexy,

Epilepsy, and Congestion of the Brain, Second Edition. Post 8vo, cloth, 10s, Gd,

ON THE ANATOMY, PHYSIOLOGY, AND PATHOLOGY OF

THE EAR; being the Prize Essay in the University of Edinburgh. With Plates.
fivo, cloth, 10s. fid.

T

DR. G. C. WITTSTEIN. #

PRACTICAL PHARMACEUTICAL CHEMISTRY: An Explanation

of Chemical and Pharmaceutical Processes, with the Methods of Testing the Purity of
the Preparations, deduced from Original Experiments. Translated from the Second
German Edition, by STEPHEN DARBY. 18mo. cloth, Gs.
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ERASMUS WILSON, F.R.S.

I.

THE ANATOMIST'S VADE-MECUM: A SYSTEM OF HUMAN
ANATOMY. With numerous Illustrations on Wood, Sixth Edition. Foolscap 8vo.
cloth, 12s. Gd,

“ As n satisfactory proof that the praise we bestowed on the first edition of this work was not
unmerited, we may chserve it has been equally well thought of in foreign countries, having heen

reprinted in the United States and in Germany. In every respect, [.his wnr!_{. as an anatomical guide
for the student and the practitioner, merita our warmest and most decided prajse.” —Medical Gazetle.

1L

DISEASES OF THE SKIN: A Practical and Theoretical Treatise on
the DIAGNOSIS, PATHOLOGY, and TREATMENT OF CUTANEOUS DIS-
EASES. Third Edition. 8vo. cloth, 12s

Tue samk Work ; illustrated with finely-executed Engravings on Steel, aceurately co-
loured. 8vo. cloth, 30s,

« “*The work is very considerably improved in the present edition. OF the plates it is impossible to
speak too highly. The representations of the various forms of cutaneous disease are singularly aceurate,
and the colouring exceeds almost anything we have met with in point of delicacy and finish.""— British
and Foreign Medical Revine.

11k
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HEALTHY SKIN: A Treatise on the Management of the Skin and Hair
in relation to Health, Fourth Edition. Foolscap 8vo. 25, Gd.
*The student will be delighted to find his labours so much facilitated: and a few hours of agreeable

society with a most pleasantly-written hook will do more to make him acquainted with a class of obscure
diseases than all that has been previously written on the subject.’*—FLancet,

PORTRAITS OF DISEASES 01{1 THE SKIN., Folio. Fasciculi I

to XI. Containing Four highly-finished Coloured Plates. 20s. each.

* May be truly designated a splendid performance, surpassing, in the artistic beauty of its delinea-
tions, and fully equalling in their fidelity to nature, any thing which has yvet been hrought out in this
country or on the continent. 'We can searcely speak too strongly of the merits of this work.”* —British
wnd Foreign Medical Review.,

* We have never before seen a work more beautifully got up, both as regards the typography and the
execution and colouring of the plates. Even Alibert’s grand work sinks into the shade when placed by
the side of that of Mr. Wilson's,”*—Lancef.

ON SYPHILIS, CONSTITUTIONAL AND HEREDITARY ;
AND ON SYPHILITIC ERUPTIONS. With Four Coloured Plates. 8. cloth,
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DR. FORBES WINSLOW.

A SYNOPSIS OF THE LAW OF LUKALGY. as far as it relates

to the Organization and Management of Private Asylums for the Care and Treatment of
the Insane. In the form of a Chart, varnished, mounted on canvas and rollers, price 6z

MR. YEARSLEY.

DEAFNESS PRACTICALLY ILLUSTRATED; being an Exposition

of Original Views as to the Causes and Treatment of Discases of the Ear, Third
Edition. Post 8vo. cloth, 5s.

ON THE ENLARGED TONSIL AND ELONGATED UVULA,

and other Morbid Conditions of the Throat. Fourth Edition. 8wvo. cloth, 5s
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“We here give Mr. Churchill public thanks for the positive benefit conferred on t]m
Medical Profession, by the series of beautiful and cheap Manuals which bear his imprint.”—
British and Foreign Medica! Review,

% CHURCHILL'S SERIES OF MANUALS. ?

&GGEEGLTE EAI-II 61,009 COrIES.

DR. GOLDING BIRD, F.R.S., and CHARLES BROOKE, M.B. Cantab, F.R.S.
ELEMENTS OF NATURAL PHILOSOPHY;

Being an Experimental Introduction to the Study of the Physical Sciences, with numerous
Illustrations en Wood. Fourth Edition. Feap. 8vo. cloth, 12s, 6d,
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DR. CARPENTER, F.R.S.

A MANUAL OF PHYSIOLOGY.
With numerous Illustrations on Steel and Wood. Second Edition, Feap. 8vo. cloth, 12, 6d.

B s

MR. FERGUSS0N, F.R.5.E.

A SYSTEM OF PRACTICAL SURGERY.
With numerous Illustrations on Wood. Third Edition, Feap. 8vo. cloth, 125 6.
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With numerous Illustrations on Wood. Fourth Edition. Feap. 8vo. cloth, 12s. Gd.

MR. WHARTON JONES, F.R.S. |
A MANUAL OF OPHTHALMIC MEDICINE & SURGERY.

With Coloured Engravings on Steel, and Illustrations on Wood.,

MR. FOWNES, PH.D,, F.R.S
A MANUAL OF CHEMISTRY.
T Feap. 8vo. cloth, 123, Gd.
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| DR. ROYLE, F.R.S.
? A MANUAL OF MATERIA-MEDICA.

With numerous Illustrations on Wood. Second Edition. Feap. 8vo. cloth, 12s. Gd.
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DR. ALFRED TAYLOR, F.R.S.

| A MANUAL OF MEDICAL JURISPRUDENCE.
: Fourth Edition. Feap. 8vo. cloth, 125, 6d,

BY THE SAME AUTHOR.

ON POISONS.
Feap. Bvo. cloth, 12s, 6d.

‘F MR. ERASMUS WILSON, F.R.S.
é THE ANATOMIST’S VADE-MECUM ;

A BvsreEm oF HuMaw Awatosy. With numerons Illustrations on Wood. Fifth Edition.
Feap. 8vo. cloth, 125, Gd.
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