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It is the purport of this Thesis to study
the Circulbatory Disturbances due to Obstruction of
-the Central Artery of the Retina, with special
creference to the Etiology of this affection,

.Aftaer a shott introduction, I shall.deakl,
fﬁrsfly,'in detail; with the variéus theories-as - to
‘its causation; - 'seceondly, give a concisa report-of
.cases of sprcalled Bmbolism of the Central-.Artery
of the Retina; that came undér my own observation;.
"and lLastly, enter-into-a critical consideration-of
‘the :subject,

The. four .cases, ~deakt with ln the second
section, were patients of the Glasgow Eye Infirmary
during my term,: as House Surgeon, there;. hence
this give; some idea of the frequency of this
affeection; as during that time (two years) 27,675
new cases were deatt withe

I am indebted to the Surgegns of the In-
firmary for permission to use these cases, and for
facilities for pgpralgnged examinationlto which their
badmission, as in-patients, contributed. I also

consider myself fortunate In seeingd these cases so




soon after the onset of the obstruction,

The other cases, used far illustration and
comparison;- were seén by me either in the Glasgow
Distriet Asylums of Wocediliee or Gartloch, or in

the Royal aer Westerin Infirmgaries of Gliasgow.

Jo Strathearn.
Woodilee:ASylumf

- Lenztie.
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INTRODUCTTION.,

~=000 =5~

Probably the first recorded case af ob-
-struction of the Central Artery of the Retina was
that of E. Jaéger ®ho, in his work om Cataract,
reports the case.QI a man, aged seventywtwo, who
became blind overnight.' The principal interest;
to Jaeger in this case, seems to have been the
phenomenon of manifest circulation in the blood
vessels, with interruptions in the blood strean;
but the cause of.this does npt seem to have been
understood by him.

Von Graefe, hawever, in 1859, publitshed a
case of sudden blindness and made, for the first
time, the Ophthalmosccpi; diagnosis of "Embolism
.of the Central Artery of the Retina," The case
is fairly typical although the ophthalmoscopic
ex#mination was not made until eleven days after
the onset, He found the media clear, the veins
small. but fulker towards the periphery, the disec
pale and the arteries much reduced.: The man was
also found to be suffering from aortic obstruetion

and endocarditis,} sp an exclusive diagnesis of snm-




bolism was made. On subsequent examination he
npted an irregularity in the filling of the

veins, the breaking up of the blood coulmn into
c&tiudeﬁs” the centf&l region of the fundus cloudy
and a cherry-red spot at the macula,

In the next f2w years we have records of
sipilar cases by Schneller; Blessig, and Liebrich.

Soon, however, observers began to question
tﬁe adequacy of the original explanation and
theories other than embolism of the central'artery
were ad%anced.

Magnus brought forward the theory of
Haemorrhage intp the Optic Nerve Sheath;- Steffan
sought to show that the emﬁolism was not of the
Central Artefy but of the Ophthalaic Arter&. The
theory of Primary Arterial Thrombosls found many
. supporters;- and lastly, some have sought in ar-
ta?ial spasm, and chersAin arterial degeneration

@nd disease; a cause fo: this obgtruction.
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EMBOLISM. -

This is, at once, the oldest and most widely
accepted theory and it must be adnmitted that in many
cases it agrees with tne clinical facts. Further,
‘in the cases of Von Graefe, Schwigger, -and S;chel,
an embalus .in the lamina cribrosa was demensirated
as the cause of ebstruction. A similar cause was
found ‘in the-more recent ecase of Priestley Smith,
the examination bsing . made. four months after the
gcecurrance. Gowers also reports a case, examined
,eight weeks after bthe onsebt, where a long granular
embelus was found. Kern has collected from the
literature 18 cases:in which a pathological study
‘Bas been made-and in only three instances no embolus
could be dlscovered, In these three casesithe
lumen of the vessel was guite free. The suddenness
@f the onsetj the absence of previous warning, the
ophthalmosaopic picture of arterial obstruction:at
once suggest embolism and the finding of a source,
sufficient far the production of :an embolus, seenms
~%0Q clinch the diagnosis,

On moere critical. examination of the fasts,

1s embalus ‘an efficient explanation? How-does it




happen tﬂat sooﬁ.éfter the totalAblockage of the
artery we anice distinct evidénce qt’circuLation
and, it may be, {(even a moederate degrée) fullness
of the vessels, To account for this it is assum—
ed (Schnabel;aﬂd Sachs) that the‘éhbolus s not
suffieient.td entirely block the vesssl. and hence
some blood may pass., BElschnig turther elaborates
this by supposing thet at first the irritatien of
"the partial embolus causes it te be tightly gripped
by tﬁe vessel.wak}, and, as the spasm relaxes, 'a
certain amount aof blood begins to pass, Though
plausible, this theory is in many ways untenable
and as Haab states: "the idea of partial embolism
"is a very gquestionabls condition and apa that @it
.is difficult to understand;”‘

On the other hand, .in many cases,fén
iadequate'cmﬁse~for'the origin of the embolusbcould
net be found, In Kern's work on the subject, out
of & total of 54,800 caseS‘ét the clinic. at Zurich,
“there were twelve cases pf obstruction of the
‘eentral artery and in only two of these cases was
.an undoubted source for the embolus.toﬁnd: that is,
‘in 83% of the cases no positive source of the
emholué was detected, Further,, out-of 83 cases
of obstruetion of the artery, collecteé.by him

from the literature on the subject where a repart
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of the general condition was given, he found that
in 66% of the cases no positive sqgurce for the
embolus could be determined.

Again, is the existence or the fimding of
a heart murmur sufficisnt proof of an origin for
‘an embolus? An objection, urged by Reimar ta the
theory of emb§lus, ts the kack of ophthalmoscapic
avidence of sucﬁ an obstruction. This. evidence,
however, cann@t; in the nature.gf things, be expect-
ed unless it is situated at the disc or is a branch
embolism: with regard to this latter some authers
have described a2 white, yellowish-white or gray-
white plug in a branch artery, whichAwas obstructed,
"and called it an embplus: but a study of degenerate
vessels {(retinal) in arterio-sclerosis, Bright's
disease etc.;.whére localised thickening of the
intimal and d6ther coats is cemmon, raises é strong
suspicion that their descriptions of appearances
do. not warrant the name ‘embolus,' and, to say the
least of it, their evidence is imcanclusive. ot
greater importance is the fact that several authars,
as Reimar and Haab, maintain that in all the patho-
‘logical studies of cases recorded, "in not a single
insbduce, not even in'whlch it was very likely ta

be an embolus, has the proof of embolic nature been
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at all convincing." {Haab).

When we reflect, also, that the shortest
interval between the period of obstruction and the
time of enuclieation was six weeks, and take into
account the great changes that‘may trke p}ace
within the vessels in this time, especially as
enucleation ﬁas doney and can only be justifiably
done, for seme intsércurrent atfection, such as
gliauecomaj; we must adpit that it is aoc sipple
matter to state decisively the nature of the ob=
strwctioﬁ: Experimental work an this subject is
of little value for, no one seeks to deay fthe
possibility of embolism or that it could not Zive
‘a very similar train of ophthalmoscopic appear-
ances,

Hence.ﬁmholism of the Central Artery of
the Retina is; in ﬁany cases, a probable diagnosis
but, as a hypothesisjy 1t is frequenily so-in—
adequate and un-needed that we afe bdéund to cén-
sider the passibility of other causes fer this

obstruction.
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EMBQLISM OF THE OPHTHALMIC ARTERY.

The theory that obstructign of the
retinal arteries was dependent, at least, im some
cases on ehbolism af the ophthalmlic artery was
brought farward by Steffan in 18585,

There has been no anatomical evidence
even to suggest this and in not one of the sixteen
cases, where, as»previously nmentioned, pathological
exagination was made, was this artery occluded,
Indeed; when we conslder the great anastomotic
communications of the ophthalmic arteries with the
pbranches of the external carotid;, even temporary
cessation of the retinal cjrculation, due to emn-—
bolism of the ophthatmic artery, seems ‘lmprobable,
This hypothesis is then of meraly historical

itnterest.

HAEMORRHAGE.INTO THE ORTIC NERVE SHEATH.

In 1878, Magnus pubkished a case of
sudden bktniness with subsequent restoration of
partiak vision in the nasal half 61 the retina,.

Tp explain this case he bropught forward the theary

that haemorrhage had accurred intq the optic
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nerve sheath: the pressure of this abolished

the power af nerve conduction and, $t0o a certain
extent, obliterated the artery: katsr, absorption
to0k place and those parts of the nerve, least
injured; regained their function to sdéme extent,
This theory, like Steffan's, has no anatomical
evidence to support it.

To be sure, haemorrhage into the sheath
has been noted to have occurred, €¢eZe, in rupture
of an aneurysm of the middle cerebral artery
(MacKenzie), in rupture of an intra-carebral extra-
vasation into the meninges {[vichel), and in Hae-
morrhagic Pachymeningitis (Vansz). But in these
cases I can find no recodrd of an ophthalmoscopic
examination having been made or history suggesting
visual disturbance,

This lesion has been assuxed to be
present after injuries, such as blows on the héad
or falls, For instance, cases have been described
uhére blindness came on a day or tweo after a fall.
and. then gradual return of vision took place, this
being accaunted for by haemoarrhage into the optic
nerve sheath, Whereasi in théese cases which lead
ta optic nerve atrophy; damage td the nerve by

fracture of the orbital benes was more probable,
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Further, some cases of sudden Dblindness, 1in girks,
vsuffering from amenorrhoeaj; have been described in
which this dtagnosis‘seemed to be a very likely
one. Xnapp desecribes a case pf blindness that
came @gn during the progress of whdoping cough,
where he faund the disc white,. the retinal arteries,
invisible in one eyej; and mere streaks.in the other,
He suggests, as one explanation, haemorrhage into
thé @ptic nerve sheath. Landesberg describes a
somewhat similar case of partial embolism probably
due to this cause, From the foregoing it will
be seeh that this diagnosis can only appky to .a
1imited number of ecases;, but it should be consider-
ed where we have a hiistory oﬁ injury, of amenorr-—
hoea; of vicarious menstruation, of epistaxis or
ather fprmg 0f haemorrhage.

Clinically, in addition tQ the othar,
and ordinary, symptoms of ebstructien, slight im-
perfection in the execution of lateral movements
of "the eyeball, with some degrée of pain; waeuld

teo my mind, be guggestive.
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ARTERIAL DEGENERATION AND DISEASE AS 4 CAUSE OF

- OBSTRUGTION.

Great a&vances have been made in recent
years with regard to our knowkedge of arterial
disease, especlally in relation toc the smaller
eerebral arteries. Unfortunately, a similar
exhaust}ve) and systematic; résearch-(clinicai
‘and pathological) has yet to be carried out with
regard to the occular vassels, True, much gaod
work has been done by Thoma, Rashlmann, Hirschberg,
Reimar, and othaers but there exist many gaps in
our knowledZe and we have freguently to assume
analogous conditious.which,méy, or may not, be
fully warraanted. In Bright's disease, more
especizlly in the chronic granular kidney,: there
is undoubted clinical and pathological evidénce‘
of arterial retinal change. Microscopically,
Brailey. and. Edmunds have described this: "as. copmon-
1y a develapment of hyaline tissue, causingvuni-
forn thickening of the vessel wall.- the change
apparently occupying the middle coat;- but some-
~times said to start in the intima."‘ This thick-
gning necessarily diminishes the calibre of the

vessel and, if great, pay lead. to its occlusion,
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There is an example of this from a section by
Buzzard in Gower's Medical Qphthalmoscopy. Reimar,
also, gives histological demonstiration of this fronm
-1 case.of sudden blindness where, in addition. to a
general narrowing of the calibre of the. gcular
”arteries; through endarteritis, was seen at some
places a complete obliteration of the lumen by.a
.locatised intimal swelling. The kidneys showed
chfonic,interstitial nephritis.

In senile angio-sclerosis somewhat.  simi-
lar appsarances, and results, have been noted: . but
instances of the purely senile type are becoming
.rarer as our knowledgde inereases concerning the
albuminuric; and the syphiilitie, varieties. Syphe
.1lis'may produce changes that are. very similbar:to
those seen in senile and albuminuric sclerosis.

The syphilkitic variety,; which manifests itself. axs
an endarteritis; or even periarteritis, may arise
tn the early stagde of the secondary period or at
'anﬁ"subsequent’time. The smaller arteries of

the brain in marked syphilitic arteritis may have
their walls greatly thickened leading even to
occlusion, ~(Obliterative arteritis). The vessels
are frequently the seat of thrombosis.

There is also a group of cases where,




for somé unknown cause and apparently unassociated
with any particular diathesis or disease, prolkif-
~eration of the intima occurs. Physiglogically,
we see this process in the obliteration of the
unbiliecal vessels and the duectus Botalli: . and
FYhoma maintains thai this precess always oéccurs
.where there.ié a disproportion. between the lumen
of a vessel and the amount of blood.passing
~through.it.

The patholog;cal variety has been de-
secribed under various names -(endarteritis obliter-
ans,AendaQteritis proliferans etc.): 1t is said
.to esecur in adulits between the ages of 30 and 60
and to be more frequent in men than -in women,

. 0fcourse, it may be, as Reimar suggests,merely

one of the manifestations of a general arterio-
.scliercosls hawing a2 selective action on the smaller
arteries. The retinal artzries, from their
position and thg frequent movements to which they
aré sub jected; afe.pecéliarly liable: to arterial
disease.

We may take it for granted that a pro-
liferating process may; and in cértain conditions
does, attack: the retinal arteries: sand we may

surmise that this local inptimal swelling may: of
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itself s& reduce the calibre of a vessel that any
diminution of blaoed pressure, however arising, may
permit of the approximation of the vessel walls
and a stoppage im the current: 1if of short
durationj causing only a transient obscuration;.
_but if more sustained; a permanent blindness:  the
_functioning of the retinal cells, within certain
limits, being more dependent on the continuity

than on the guantity of the blood flow.

PRIMARY THROMBOSIS.

To explain the cases where we have pre-
.monitory symptoms many authofities have attributed
.the obstruction to Primary Arterial Thrombosis..
~Sueh cases are those, %o quots Priestﬁ? Smith,
where we have a history of previous attacks of
transient blindness in the blind eye: a sinmul-
taneous attack ol blindness in the fellaw eye:
pravious; or subsequent; attacks of transient
.blindness in the fa2llow eye; especlally:if the
conditions of onset were the same) in the permanent,
as. in the transient attack: and lastliy, signs of
distunrbance of the cerebral . circulation at the

onset of blindness, e.de, £iddiness, faintness,
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headache, - This is the teaching of most of our
standard text-books on ophthalmology.
¥e must;lthén, discuss firstly the con-
ditions in which arterial thrombi are formed., - So
far as our present Knowledge goes, three classes
of causes are assigned for thrombosis:-
(1) Alterations in the blood.
(2) Slowing and other irregularities of
the current.
(8)- .Contact of the blood with abnormal
surfaces..

Alteration of ‘the blood is by ltself a
possibke canse of thrombosis, admittedly rare.
It is; itn addition) onily neésonablevto e#pectvtggt,
.this thrombotic disposition would be general and
hence take place primarily in the veins and,
further, it would lead to such vascular disturb-
ance that the question of its presence in the
cegt:al asrtery. of the retina be quite overshadowead
by its malign effects elsewhere.

(%) Sleowing or Irregularity in the Blood
Current.e. Mere slowing of the eirculation does
net suffice to form thrombi, for,_ag has been
depenstrated,. even a staticenary column of blood

in an artery or vein may remain fiuid for weeks,
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Similtarly, the Gbjeciicn noted above also zpplies
here, that a slowing ¢f the current, dependent
on a general cause, would more Likely, in the
first place, affect the‘blood in the veins;. and
if a lpcal one then the central veln and nat the
central artery would be first affected;- and as
the,actualitﬁ of a primary thfombosis of the
central vein is'very doubtful much maere than is:
the occurrence of a primary thrombosis of the
central artery.

{3) Contact of the Blood with Abnormal
Surfaces, - The integrity of the endothelium is
recognised as of the greatest importance in main-
taining the fluid state of the blood. Probably
the commonest factor in impairment of the arterial
well is the presence of atheroma, especially in
its later stages and, unguestionably, is a freguent
cause in indveing coagulation, On the other hand,
arterio-sclerosis, when unaccompanied by athero-
métous or calcaréouns changes; 1is a very uncommen
cause of thrombosis;- and ﬂhen it does occur; is
probably more directly the result of circumstances,
-such as excessive narrowing of phe‘calibre of the
vessel leading to dimipution in the velocity of

the blood stream etc, However, as yet; we have




()

" po, gvidence.of. the existence of ~atheromatous
_changes.in.arteries of such small size as the
central artery of the“;etina;- and a narrowing ,
by arterio~sclerosis etc., of such marked degree
as tp diminish the blood velocity and cause thron-—
bosisy might of itself induce stoppage of the
current (vidé section arterial changes). Hence
‘the thrombostis ﬁould not be the primary factor
but a secondary effect ensuing after the retinal
obstrfuction had oceurred. Therefare, we must
conclkude that Primary Throgbosis of the central
artery of the retina is a possible, but not a very
probable, cause;- and further the symptoms, said
to point to its existence, are more indiecative of
obstruction from disease of the afterial wall or
from arterial spasm, as will be shpwn later;. the
thrombosis, if it ececurs, being guite sdcondary

and ensuing after the onset of the obstructiong

OBSTRUCTION BY SPASM OF THE RETLNAL:. ARTERIES.

-Since the publication, in 1862, of Ray-
naud's Thesis on local asphyxial anﬁ symmetrical
gangrene of the extremities, the condition of

spasmodic and recurrent contraction of -the
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arterioles has been recognised, Among his later
contributions on this subject was the observation
that "eéccasionatbly, ﬁemporary alterations in the
fundus oculi alkternate or coincide with manifest-
ations of local asphyxia in the extremitiess"

His first case was that of a man; aged
59, who, after suffering from attacks of local
~-asphyxia of the fingers of one hand, then of the
other and lastly of the feet, préesented symptoms
of visual disturbance: the eyesgight, previpusly
good in both, became dimmed, more especially in
the feft. Ophthalmoscopic exapination showed
that "the central artery of the retina aznd its.
branches had very clear contburs; and that they
were definitely narrower round the paplilla then
at the periphery;- here and there was a sort of
partial constriction, the papilla was very clear;-
the veins were the seéat 0f remarkable pubsations
a Little later than the radial pulse."™ ,.... "The
centra; vain dilated and elongated itself so
notably in the region of the papilla as to simulate
a smell aneurysm, but the ;ulsation was also
visible in the smaller veins," In'the right the

phenomens were similar but less marked. These

exaninations were verified by Galezowski,.




(21.)

dAis second case was that of a young man,
_aged 22, and suffering from diabetes insipidus.

He had local asphyzia of the upper extremities,

and some blueness of the face;- during the attacks
the radial pulse became very small, and at "the
commencement of the cyanosis the patient complained
of a notable dbscuratien of sight, which disappear-
-ed when the face and hands returned to théir
natural colour." Panas observed that at the be-
ginming ¢f the cyanotic attack the "arteries of the
fundus ocull were definitely narrowed," and that
Mwhen reaction ocdurred they became widened. "

WPhe retinal velns were turgid, but preeented no
appreciable pulsation, ™

In these cases Raynaud assumed that

‘this contraction of the vesseks was a reflex act,
being the result of a sensory.excitation of fhe
afferent nerves; an efferent impulse from the
vasdo-motor centre determining the comtraction,

.80 far as I am aware the anatomiecal
demonstration of vaso-motor nerves to the ocutar
vessels has not yet been made, and the investi-
gation of the huiban eye affords no pfoof that they
-are directly under the econtrol of specific vaso-~

motor nerves;.- but their existence is rendered
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‘'very probable by numerous observations, bath
ophthelmoscopic and gxperimental, upon men.and
animals,

“In 1848; BReid isolated the sympathetic
from the vagus fibres in the cat, and showed that
only the sympethetic caused dilatation of the
pupil on stimﬁlating the peripherak end. Xuyper,
in 1859,-provedvthat in addition to dilatation of

~the pupil, contraction of the arteries followed
‘upon stimulation of ithe cervical sympathetic, "The
later observations of Parsons' (1905) where on
stimuration of the sympethetic in the dog, high up.
in the neck, or stimulation of the superior cervi-
cal ganglion ‘1tself, was followed, after a latent
périod;, by a well-merked fali of intra-ocular
tension, due to constrictien of the intra-oculiar
arterioles: this latent interval which occurs
petween the dilatation of the iris and the. fall

of tension, strongly confirming the opinion. that
thé fatl is due to vaso-constfiction;. since, 'in
the case of the iris it has been shown, by Langley
and Anderson im their experimentsy that the eqn-
striction of the arterioles follows. the dilatatien
of the pupil after a distinct interval.

Leber, on rabbits, and Schaler, on cats,




have both observed the experimental contraction
of the retinal vessels; following upon irritation
of the cervical sympathetic,

When we come t6 seek for clinical proof
of vessel-spasm, we are met with divergent
cpinionse. Haab states that positive proof of
vessel—spasms in either normal or diseased retin-
al vessels; is iargely wanting. Leber, and
Wagenmann comment on the feasibility of the theory
of vessel-cramp and the latter, recognising its
importance, suggests further study of the subject,
Hughlings Jackson, invhis woerk on the Brain, found
that sleep 1s accompanied by an anaemia of t{he
brain, due to arterial constriction,; and akso that
this constriction could be observed at these times
in the retinal arteries, This was confirmed by
Mosso, Durbham and Xennedy, and Leonard Hill;- the
latter also maintaining that Ywe have every
‘raason to suppose that the retinal eirculation is
taﬁ eccurate index of the cersbral cipculation and
‘vice versa." |

The corretation of artertal retinal
.constriction with the fald of blood pressure has
been noted in araesthesia and narcoéis. I have

seen this narrowing of the retinal arteries very
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marked in a case of mprphia poisening;- the fundus
-being extremely pale, the disc white, and the
arteries mere streaks, whilst the veins were rather
full.

A study of the visual disturbances some-
times noted after severe or repeated haemorrhage
is also instr@ctive,.although many points in this
dangerousi but fortunately rare, disease; are still
unexplained, ¥hy the loss of a sipilar, and noat
necessarily excéssive, quantity of blood in one
individual shddld produce grave visual disturbance
and in another not,; and why sometimes both eyes
and in other cases only one eye should be affected
is still unknown. Qut of one hundred and sixzxty
cases; collected by Fries from the literature of
twoehundred and fifty years, "in e¢ighty-nine and
a half per cent. the visual disturbance was bi-
lateral ard in sixty~ocne per cents both eyes be-
came blind. "

Many theories have been advanced to
exptain 1t. Von Graefe suggested retro-ocular
haemorrhage as a cause: Samel sohn assumed the
.proéuhsion of arachnoidal fiuid into the imtraw
vaginal space of the optic nerve by an existing

cerebral oedéma: pothers: have atteributed. the




symptoms to inflammation of the eptic nerves,

10 a disfurbance of the eirculation in the optic
nerve and retina, and to rapid degeneration of
the retinal vessels induced by the écute anaemia.
Gowers states “"that one effect @¢f the Loss of
blood may be upon the retinal elements themsebves,'
Haab is of the opinion that all these theories
have been forced into the background by the
anatomical researches of Ziegdler. The Latter
resorts to the supposition of the local con-
traction of the blood vessels to explain the
faéts; maintaining that "a certain dispositian;
which has its origin in a sensitive vaso-notor
system,. is required for its production."

The following is a case af this ferm

6f blindness recorded by Lawford, A womzan,

aged forty-eight, had severe haematemesis, and
became collapsed, There was no recurrence of

the haemorrhage, The eyesight failed, and after ~
partial reecovery sank t¢ complete blindness,
~whieh was permanent. Ophthalmoseodpic .exaninaticon
revealed, in each eye; a very pale, hazy, slightly
oedematous papillay surréunded by akoudy retina

by which the veins, somewhat enlarged and turgid,

were partialkly obscured. The arteries were
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narrowed;- no haemorrhages were seen,

in the Western Infirmary, I observed
a very similar cese in z woman, aged forty-five,
suffering from carcinoma of the stomach. After
grofuse‘haematemesis; she became very collapsed;-
several hours afterwards she was stikl but'semi-
conscipus: the pupils were moderately dilated
and did not react to light: Tension -1: she
did not seem to have perception of Light but this
could noet be accurately determined.. Ophthalmo-
scopically thé discs were pale; the Fetinae
diffusely hazy, the arteries contracted, and the
veins dilated and tortuous: sLkight pressure ¢n
the glebe produced manifest arterial pulsatian
-and the current could be readily stopped by in-
creasing the pressure, The appearances,in fact,
were similar to those we so frequently see in
cases ¢of so-called embolism.

An explkanatieon of this is suggested to
me by a recent contribution by Mre Malicolm on
"The Conditipn of the Blood Vessels during Shock,"
(Lancet Aug., 1905,) He traverses many of the
usuelly accepted views on this subject and main-
tains that "a contraction of the arteries gener-

ally, and especially of the superfiecial arteries,
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pceurs during shock" and Ythere is no complication
mofe likely to precipitate a conditioen of shock
than the loss of a coansiderable guantity of bload."
He elaborates this theory of arterial contraction
with great minuteness and conc¢lusiveness.

If this view be accepted many of the
ctinical facts of shock are easily understood and,
further, in my opinion, these instances of~bLigd-
‘ness following haemorrhage resolve themselves
(somewhat after the assumpttion of Ziegler) into
cases of obstruction of the central artery of the
retina from spasm of the vessel wall.

In the consideration of the Toxic
Amblyopias we find that the belief in the exist-
ence of arterial retinal contraction.is as wide-
spread as Jt is authoritative.

In lead-poisoning the amaurosis has been
aseribed to a spastic ischeaemia of the retinea
(Elshnig). Tobacco Amblyopia, accerding to
Paﬁsons”'is the result of two chief factors:
:(1)-'3 toxic effect on the nerve cells: (2) a
vascular effeet; causing wvasorconstriction of the
retinal -arterioles,

Again, -in Quinine Am?lyopia and those

of the'coal—tar'deriyitatives}'there can-be~Little
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doudt that the vascular conditipn is the essen-
‘tial faetor. In the severe Quinine cases we
"have blindness, complete or -incompkete, usually
developed with great suddennessy dilatation:of
.the pupil, marked const¥iction in the size o6f
the retinal arteries (with occasional obliter—
ation of their‘peripheral'portions). "Cases have
-eveén been described (Gruening, Baller, Browane,
etc.) with "the retinal haze and the cherry-red
spot, closely simulating cases of embolism of the
central‘arterﬁ of the retina."
The experimental researches of Barabas-
cchew, Brunner; -and de Schweinitz, show that
-"there is; pPimarily;, an ischaemia of. the retinal
~and optic nerve vessels caused by their intense
‘contraction,” the former believing:-that "this-is
"brought about by a condition of irritability of
"the vaso-motor centres; caused by the Quinine, "
:De. Bono and Ward Holden admit: this
visoaéanstntcticn but place great:stress on the
rearly nerve changes ¢f which this permits,

In the ophthalmoscepic examination of
.the fundus during the Algid petri¢d ¢f Cholera,
‘econtraction pf the retinal arteries has been

observed ‘freguently. Von Graefe has even-'seen
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cases "exhibiting . all.the symptoms that may. be
observed in emboliism of the centrélvartery’of:the
~retinas"

The occurrence of arterial retinal:-spasm
+in Migraine has:been dogbted-by soméej but many:of
‘the-reported:-cases hardly-admit of this doubt.
-In-thts.connection Gowers states: -"of great-im-
.partance:are -the-attacks of -1oss of-sight lasting
'rar:é few -hours. or a day or two, occasiagnally
-observed in the subjscts of Migraine, sgmetimes
capart from the attacks,: at other times . in assec-—
fation with- the pain. This faitlure of-sight;
‘usually - transient, is sometimes permanent, always
+in-one eye only. " The ophthélmoscopiC’appearances
~are those of occlusion of-the central -arterys"

:{vide also, Galezowski ~ Rec. d'Ophs,: Jans, 18882,

- .Doyne - Trans. Ophth. Soes, Vole: IX, p. 148},

Ckindieally it has been-noted:in
Migraine that the arteries-on the affected side:are
.aften . the seat of arterio=scleresis;. "this has
-been-confirmed anatomically by:Thoma. ~Assuming
‘then, ;that-this:-affection:its, in:-the first stage,

a3 vaso=constriction.due to:a vasoembtor neurosis

~+(Moklendorf, Latham, etc.) "the presence of

~arterio-sclerosis-is: a point of -interest bearing
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on this- views" (Osleri. Later on-I shall:have
-oscasion-$0 refer. to. this:assoclation.

Migraine has been considered;by many
:4Q be: the sensory-eguivalent of:z true epideptic
‘attack.. +Hence in epilepsy, the guestion-of
‘apterial s