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GENERAL INTRODUCTION

Toe infinite wvariety of injuries which any war
presents to the surgeon gives to military surgery
special interest and importance. The special interest
and importance, in a surgical sense, of the great
European War lies not so much in the fact that
examples of every form of gross lesion of organs and
limbs have been seen, for if we read the older writers
we find little in the moderns that is new in this respect,
but 1s to be found in the enormous mass of clinical
material which has been presented to us and in the
production of evidence sufficient to eliminate sources
of error in determining important conclusions. For
the first time also in any campaign the labours of
the surgeon and the physician have had the aid of the
bacteriologist, the pathologist, the physiologist and
indeed of every form of scientific assistance in the
solution of their respective problems. The clinician
entered upon the great war armed with all the re-
sources which the advances of fifty years had made
available, If the surgical problems of modern war
can be said not to differ sensibly from the campaigns
of the past, the form in which they have been pre-
sented is certainly as different as are the methods of
their solution. The achievements in the field of dis-
covery of the chemist, the physicist and the biologist
have given the l‘[lllltrll‘} surgeon an advantage in
dmgnnmb and treatment which was denied to his
predecessors, and we are able to measure the effects
of these advantages when we come to appraise the
results which have been attained.

But although we may admit the general truth of
these statements it would be wrong to assume that
modern scientific knowledge was, on the outbreak of
the war, immediately useful to those to whom the
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Vi GENERAL INTRODUCTION

wounded were to be confided. Fixed principles existed
in all the sciences auxiliary to the work of the surgeon,
but our scientific resources were not immediately
available at the outset of the great campaign ; scientific
work bearing on wound problems had not been arranged
in a manner adapted to the requirements, indeed the
requirements were not fully foreseen; the workers in
the various fields were isolated, or isolated themselves
pursuing new researches rather than concentrating
their powerful forces upon the one great quest.

However brilliant the triumphs of surgery may be,
and that they have been of surpassing ap]endmlr no
one will be found to deny, experiences of the war have
already produced a mass of facts sufficient to suggest
the complete remodelling of our methods of education
and research.

The series of manuals, which it is my pleasant duty
to introduce to English readers, consists of trans-
lations of the principal volumes of the *° Horizon ”
Collection which has been appropriately named after
the uniform of the French soldier.

The authors, who are all well-known specialists in
the subjects which they represent, have given a con-
cise but eminently readable account of the recent
acquisitions to the medicine and surgery of war which
had hitherto been disseminated in periodical literature.

No higher praise can be given to the Editors than to
say that the clearness of exposition characteristic of the
French original has not been lost in the rendering into
English.

MEDICAL SERIES

The medical volumes which have been translated
for this series may be divided into two main groups,
the first dealing with certain epidemic diseases includ-
ing syphilis, which are most liable to attack soldiers,
and the second with various aspects of the neurology
{:rf war. The last word on Typhoid Fever, hit]1e1 to

“ the greatest scourge of armies in time of war,’ as
it has been truly called, will be found in the mono-
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graph by MM. Vincent and Muratet which contains a
full account of recent progress in bacteriology and
epidemiology as well as the clinical features of typhoid
and paratyphoid fevers. The writers combat a belief
in the comparatively harmless nature of paratyphoid
and state that in the present war hsmorrhage and
perforation have been as frequent in paratyphoid as
in typhoid fever. In their chapter on diagnosis they
show that the serum test is of no value in the case
of those who have undergone anti-typhoid or anti-
paratyphoid vaccination and that precise information
can be gained by blood cultures only. The relative
advantages of a restricted and liberal diet are dis-
cussed in the chapter on treatment, which also con-
tains a description of serum- ﬂl(‘!dp"}" and vaccine-
therapy and the general management of the patient.

(Considerable space 1s devoted to the important
question of the carrier of infection. A special chapter
is devoted to the prophylaxis of typhoid fever in the
army. The work concludes with a chapter on pre-
ventive inoculation in which its value is conclusively
proved by the statistics of all countries in which it has
been employed.

MM. Vincent and Muratet have also contributed to
the series a work on Dysentery, Cholera and Typhus
which will be of special interest to those whose duties
take them to the Eastern Mediterranean or Mesopo-
tamia. The carrier problem in relation to dysentery
and cholera 1s fully discussed, and special stress 1s laid
on the epidemiological importance of mild or abortive
cases of these two diseases.

In their monograph on The Abnormal Forms of
Tetanus, MM. Courtois-Suffit and Giroux treat of those
varieties of the disease in which the spasm is confined
to a limited group of muscles, e. g. those of the head,
or one or more limbs, or of the abdomino-thoracic
muscles. The constitutional symptoms are less severe
than in the generalised form of the disease, and the
prognosis is more favourable.

The volume by Dr. G. Thibierge on Syphilis in the
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Army is intended as a vade-mecum for medical officers
in the army.

Turning now to the works of neurological interest,
we have two volumes dealing with lesions of the peri-
pheral nerves by Mme. Atanassio Benisty, who has
been for several years assistant to Protfessor Pierre
Marie at La Salpétriére. The first volume contains
an account of the anatomy and physiology of the
peripheral nerves, together with the symptomatology
of their lesions. The second volume is devoted to the
prognosis and treatment of nerve lesions,

The monograph of MM. Babinski and Froment on
Hysteria or Pithiatismm and Nervous Disorders of a
Reflex Character next claims attention. In the first
part the old conception of hysteria, especially as it
was built up by Charcot, is set forth, and is followed
by a description of the modern conception of hysteria
due to Btmhmai\l who has suggested the substitution
of the term * Pithiatism,” 7.e. a state curable by
persuasion, for the old name hysteria. The second
part deals with nervous disorders of a reflex character,
consisting of contractures or paralysis following trau-
matism, which are frequently found in the nemnlnwv
of war, and a variety of minor symptoms, such as
muscular atrophy, exaggeration of the tendon reflexes,
vasomotor, thermal and secretory changes, etc. An
important section discusses the future of such men,
especlally as regards their disposal by medical boards.

An uhtruotwo companion volume to the above is
to be found in the monograph of MM. Roussy and
Lhermitte, which embodies a description of the psycho-
neuroses met with in war, starting with elementary
motor disorders and concluding with the most complex
represented by pure psychoses.

SURGICAL SERIES

When the present war began, surgeons, under the
influence of the immortal work of Lister, had for
more than a quarter of a century concerned themselves



GENERAL INTRODUCTION IX

almost exclusively with elaborations of technique de-
signed to shorten the time occupied in or to improve
the results obtained by the many complex operations
that the genius of Lister had rendered possible. The
good behaviour of the wound was taken for granted
whenever it was made, as it nearly always was, through
unbroken skin, and hence the study of the treatment
of wounds had become largely restricted to the study
of the aseptic wvariety. Septic wounds were rarely
seen, and antiseptic surgery had been almost for-
gotten. Very few of those who were called upon to
treat the wounded in the early autumn of 1914 were
familiar with the treatment of grossly septic com-
pound fractures and wounded joints, and none had
any wide experience. To these men the conditions of
the wounds came as a sinister and disheartening reve-
lation. They were suddenly confronted with a state
of affairs, as far as the physical conditions in the
wounds were concerned, for which it was necessary to
go back a hundred years or more to find a parallel.
Hence the early period of the war was one of earnest
search after the correct principles that should be
applied to the removal of the unusual difficulties with
which surgeons and physicians were faced. It was
necessary to discover where and why the treatment
that sufficed for affections among the civil population
failed when it was applied to military casualties, and
then to originate adequate measures for the relief of
the latter. For many reasons this was a slow and
laborious process, in spite of the multitude of workers
and the wealth of scientific resources at their disposal.,
The ruthlessness of war must necessarily hamper the
work of the medical scientist in almost every direction
except in that of providing him with an abundance of
material upon which to work. It limits the opportunity
for deliberate critical observation and comparison that
is so essential to the formation of an accurate estima-
tion of values ; it often compels work to be done under
such high pressure and such unfavourable conditions
that it becomes of little value for educative purposes.
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In all the armies, and on all the fronts, the pressure
caused by the unprecedented number of casualties has
necessitated rapid evacuation from the front along
lines of communication, often of enormous length, and
this means the transfer of cases through many hands,
with its consequent division of responsibility, loss of
continuity of treatment, and absence of prolonged
observation by any one individual.

In addition to all this, it must be remembered that
in this war the early conditions at the front were so
uncertain that it was impossible to establish there the
completely equipped scientific institutions for the treat-
ment of the wounded that are now available under
more assured circumstances, and that progress was
thereby much hampered until definitive treatment
could be undertaken at the early stage that is now
possible.

But order has been steadily evolved out of chaos
and many things are now being done at the front that
would have been deemed impossible not many months
ago. As general principles of treatment are estab-
lished it is found practicable to give effect to them to
their full logical extent, and though there are still
many obscure points to be elucidated and many
methods in use that still call for improvements, it is
now safe to say that the position of the art of military
medicine and surgery stands upon a sound foundation,
and that its future may be regarded with confidence
and sanguine expectation.

The views of great authorities who derive their
knowledge from extensive first-hand practical expe-
rience gained in the field, cannot fail to serve as a
most valuable asset to the less experienced, and must
do much to enable them to derive the utmost value
from the experience which will, in time, be theirs.
The series covers the whole field of war surgery and
medicine, and its predominating note is the exhaus-
tive, practical and up-to-date manner in which it is
handled. It is marked throughout not only by a
wealth of detail, but by clearness of view and logical
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sequence of thought. Its study will convince the
reader that, great as have been the advances in all
departments in the services during this war, the pro-
gress made in the medical branch may fairly challenge
comparison with that in any other, and that not the
least among the services rendered by our great Ally,
France, to the common cause is this brilliant contribu-
tion to our professional knowledge.

A glance at the list of surgical works in the series
will show how completely the ground has been covered.
Appropriately enough, the series opens with the volume
on The Treatment of Infected Wounds, by A. Carrel and
G. Dehelly. This is a direct product of the war which,
in the opinion of many, bids fair to become Lp'l}ﬂ}1~
making in the treatment of septic wounds. It is
peculiar to the war and derived directly from it, and
the work upon which it is based is as fine an example
of correlated work on the part of the chemist, the
bacteriologist and the clinician as could well be wished
for. This volume will show many for the first time
what a precise and scientific method the *° Carrel
treatment '’ really is.

The two volumes by Prof. Leriche on Fractures con-
tain the practical application of the views of the great
Lyons school of surgeons with regard to the treatment
of injuries of bunm and jointe. Supported as they
are by an appeal to an abundant clinical experience,
they cannot fail to interest English surgeons, and to
prove of the greatest value. It is only necessary to
say the Wounds of the Abdomen are dealt with by
Dr. Abadie, Wounds of the Vessels by Prof. Sencert,
Wounds of the Skull and Brain by MM. Chatelin and
De Martel, and Localisation and Extraction of Pro-
jectiles by Prof. Ombrédanne and R. Ledoux- Lebard,
to prove that the subjects have been allotted to very
able and experienced exponents.

ALFRED KEoGH.






AUTHOR’S INTRODUCTION

“ Ars tota in observationibus.”’

Turs little book is a record of actual experience.
It has been written, not in a library, but in a hospital.
Devoted helpers have watched the cases with us,
made the daily records, treated the patients for long
periods, and followed their progress still longer.

The reader must not expect to find profuse biblio-
graphical notes here. Moreover, at the outset, we beg
to be excused for not-having more largely drawn upon
all that has been written in France and abroad by
army surgeons on Fractures of the Orbit. It seemed
to us that the experience of those whose attention has
been especially directed to this variety of traumatism
rested on an almost negligible number of cases com-
pared with the extreme abundance of the material at
hand to-day, and we decided, whilst always regarding
authority with the deference compatible with free
exercise of judgment, to concern ourselves almost
exclusively with what we have seen and done ourselves.

The study of our very numerous cases has further-
more otten carried us far beyond classic ideas, and, in
consequence, we have learned much. That is our
immediate recompense; to it will be added a still
more precious reward, if this work, by reason of the
descriptions and the clinical deductions which it
contains, should come to be considered not altogether
unworthy of French Ophthalmology.

X111



EDITORIAL NOTE

Tur modest title, ©° Fractures of the Orbit,” which
Professor Lagrange has given this work does not
adequately deseribe its scope. It has therefore been
deemed advisable to elaborate it somewhat in the
English edition.
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ERACTURES OF THE ORBIT

AND

INTURIES TO THE EYE IN WAR

CHAPTER 1
HISTORICAL

Tue history of fractures of the orbit by projectiles
of war obviously cannot be traced farther back than
the use of gunpowder, but in the old writers are found
interesting notes upon orbital traumatism in com-
batants of all ages.

HoMmer, in the Fourth Book of the Iliad, tells us
that °° Penelius struck Ilioneus beneath the eyebrow
towards the back of the eye, of which the pupil was
torn away ; and the spear, piercing the eye, came out
at the back of the head; and Ilioneus, his hands
stretched forth, fell.”

Does this not clearly indicate an orbital fracture
with cerebral lesion ? . . . In the ancient books many
similar indications are to be found.

It is not only among the poets that we can find
much to interest us in this subject. Hippocrates
gives wise counsel when he writes : ““ If it be needful
to attempt the extraction of a foreign body deeply
forced into the orbit through integuments and orbital
muscles, only light traction should be used, and if
the difficulties are great, it will be better to temporise.”
(HrepocrATES, De morb. vulgar., Lib. V, Chap. XXI.)

When, in the wars of the middle ages, firearms
appeared, injuries of the face and cranium multiplied,

B
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FRACTURES OF THE ORBIT

In the writings of Italian surgeons of the period
mention is made, in very imperfect manner, of frac-
tures of the orbit, treated by the application of boiling
oil.

It is not until we come to the sixteenth century, in
ArBucasis, FaBricius of ACQUAPENDENTE, and espe-
cially AmBrose Pari, that we find detailed descrip-
tions of orbital lesions, accounts of the tolerance,
sometimes very great, of these cavities with respect
to projectiles, and of the necessity, in spite of every-
thing, of hastening their extraction for fear of serious
complications. The interference advocated by these
surgeons was attempted by them whenever occasion
presented ; hence they dEHIUIIE'd a varied series of
instruments, and the bullet L‘lt[‘:lt:l'UI‘E.w of RAVATON,
PErET and BRAMBILLA remain as types of these
instruments in medical literature.

In PeErcY's Manuel de Chirurgié d armée (1792), a
chapter headed ™ Wounds of the face, with foreign
bodies,” instructs us as to the state of knowledge of
lesions of the orbit and of the eyes at this time; more
particularly concerning affections of the walls of the
orbit, with their effects on the neighbouring sinuses,
frontal and maxillary. CorLrLiGNON and SCHMECKER
have found pieces of iron and whole bullets which
have remained in situ for many years and been finally
eliminated by way of the nose. Curious cases of this
kind are also to be found in the Ephemerides.

According to PErcY, not all the cases with a bullet
in the eye were as fortunate as the one in which
CoviLLARD replaced the eyeball in the orbit, from
which a foreign body had displaced it. It is all
over,” said he, “ with that organ, no matter how
H]lgllt]‘f a plﬂjt‘(‘tll{‘ has touched it. If it happened
to be lodged in the fat at the back of the orbit we
used one bhde of our forceps and replaced the eye
by CoviLLARD'S method.”

To show the gravity of such injuries, PERCY quotes
two cases, one which came under his own observation,
the other noted by StarLparRT vax DER WIEL, of large
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intra-orbital foreign bodies (points of swords or foils),
which caused fractures of the roof of the orbit and in
which extraction was followed by cerebral symptoms
and rapid death.

In his Manuel de Clinique chirurgicale, published in
1832, LArRrEY devotes a chapter to wounds of the
face hﬂ, projectiles of war, f;md is the first to set forth
original views on the ‘mechanism, prognosis and
treatment of these injuries.

The great surgeon of the First Empire, from his
personal observation, cited cases of rapid recovery from
orbital fractures, even when they presented a certain
degree of gravity, and he remarks that the younger
the subject the quicker the recovery.

On the other hand, he quotes two cases with cerebral
complications and ultimate death from meningitis.

In the necropsies of these two cases, LARREY notes
that as a sequence of the perforation of the orbit by the
projectiles the bones had proliferated and so consider-
ably reduced the volume of the cavities. He sees in
this Nature's protective efforts to repair the damage
caused by the shot. Intra-orbital foreign bodies, he
adds, are sometimes tolerated for very long periods,
and then evacuation takes place, sometimes by the
mouth, sometimes by the nasal fosse.

BAUDENS, in 1836, and VALLEE, in 1838, collect the
cases previously published, the first in the form of
clinical lectures, the second in his inaugural thesis.
We do not, however, find in these works anything to
merit prolonged consideration.

More important and instructive is the article pub-
lished in 1851 by BERTHERAND entitled *° Des plaies
d’armes a feu de l'orbite ” (Gunshot wounds of the
orbit). *‘ If a shot,”” he writes, ** strikes the eye, the
spherical elastic surface which it presents may cause
the ball to deviate; or it may happen that the eye,
without being ruptured, may be forced outside the
cavity. Deflected by the gl-:}bf the projectile may
retain sufficient force to fracture the bony walls of
the orbit and lodge in adjoining cavities (sinuses,
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nasal foss@, cranium). The resistance of the bones
which form the anterior margin of the orbit and the
convexity of the superciliary arch explain the devia-
tion of gun-shots and the comminuted fractures which
result when they strike these parts. It is superfluous
to emphasise the gravity of the injuries due to the
frequent penetration of projectiles into the cranial
cavity ' (Annales d'Oculistique, 1851, p. 127).

DupuyTrEN, and after him DESMARRES, give a
clagsification of orbitral fractures (1854). They dis-
tinguish : 1st. Fracture of the margin (DUuPUYTREN
and BAupEeNS); 2nd. Fracture of the walls (Durvuy-
TREN and HENNEN), extending sometimes to the apex
of the orbit; 3rd. Fractures of the apex, almost
always complicated by visual disturbances, because of
injury to the optic nerve; 4th. Fractures by “ contre-
coup,” from traumatism ot the cranial bones or of the
bones of the face.

A similar classification, as regards intra-orbital
foreign bodies, is given by DEMARQUAY in his ** Mémoire
sur les corps étrangers arrétés dans l'orbite ” (An account
of cases of foreign bodies lodged in the orbit) (Union
médicale, 2nd series, Vol. 1V, 1859). DEMARQUAY,
making use of cases reported by DEMOURS, DESMARRES,
GexsovLn, WarLpon, CUNIER, JOEGER, divides them
into : Ist, projectiles propelled by gunpowder—shot,
particles of lead, other fragments; 2nd, portions of
perforating instruments; 3rd, fragments of glass;
4th. pieces of wood. He describes with precision the
concomitant symptoms : sub-conjunctival ecchymosis,
heemorrhage from nose and mouth, and insists upon
the exophthalmos produced by a collection of blood
or pus. Orbital inflammations are not frequent in
gunshot wounds, he says, because of the relative
asepsis due to the heating of the foreign body. We
should certainly emphasise the correctness of this
remark ; orbital abscess following gunshot injuries
has become more and more infrequent with the im-
provements in modern ballistics and the great initial
velocity of projectiles. DeEmMarQuUAaY further draws
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our attention to the cerebral injuries which may
remain long in a latent condition and suddenly cause
the death of the patient from cerebral abscess.

Although PErcY advises enucleation of the eyeball
to facilitate the extraction of the offending foreign
body, DEMARQUAY, and with him WarLoMoNT and
TEesTELIN, find this procedure too energetic, and very
1:~1*l.1i:1131‘1t]"»r recommend keeping the eye so long as
vision remains.

In the following years there is but little mention
of fractures of the orbit. However, in 1862 DEvVAL,
Dickson, and in 1865 MACKENZIE, mention some
nhqe*rv’htmm on foreign bodies tolerated during long
periods (from three months to seventeen years). Later
comes BERLIN, who, in an essay well provided with
references to authorities, clearly sets forth the matter.

From this work we extract the details which appear
to us of importance. Should the projectile, says the
writer, strike the temporal region obliquely the eye
may be torn away. If it penetrate horizontally,
traversing both orbits, section of both optic nerves
follows (Thompson’s case). Injuries of the lower wall,
rarer than the others, smash up the orbital floor and
the maxillary sinus. In some cases the projectile
exhausts its penetrative power on the bones of the
face and comes to rest against the roof of the orbit.

In fractures of the superior wall there is often an
accompanying cerebral lesion. Recovery is frequently
due to the facility with which the wound gets rid of
its discharges, if the orbital margin is involved in the
loss of substance (16 cases out of 19). In fractures
of the vault alone prognosis is graver (41 deaths in
55 cases). Frequently death is sudden from hsemor-
rhage ; or, on the other hand, delayed, from encephalo-
meningitis. Diagnosis of the seat of fracture is
therefore of great importance, and BrrRLIN advises,
what would be wrong otherwise, exploration of the
injury by means of a probe. He enlarges next on
fractures of the optic foramen with secondary lesions
of the nerve, due either to compression or to the
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tearing of the nerve-elements, brought about by
splinters or by effusion of blood into the sheaths. He
describes at length the ophthalmoscopic appearances
in those disorders which lead to white atrophy. As
to the treatment of orbital fractures, BERLIN recom-
mends the removal of the bony fragments of the
vault and the establishment of as perfect a system of
drainage as possible, and advises recourse to enucleation
only when vision is irremediably compromised.

Manz (1867), SCHABERS (1872), and LEGoOUEST (1873)
confirm the facts demonstrated by BERLIN,

According to GALEZOWSKI (]8; 5), fractures of the
orbital margin are not wvery frequent. Most often
mentioned are fractures of the internal angle, particu-
larly of the lacrymal bone, and fractures at the apex
with damage to the optic nerve. He quotes the classic
case of NELATON (punctured wound with umbrella,
fracturing the rootf) and that of Borsa (foreign body
in the orbit tolerated twenty-four years, extracted
with success).

De WEckERrR and Laxvour (T'reatise on Diseases of
the Eyes, Vol. IV, p. 784, 1889) divide fractures of the
orbit into direct and indirect, the first provoking
exophthalmos, the projection of ‘the eve forwards, and
actual dislocation. They describe mmutelr the affec-
tions of the different walls and conclude by condemn-
ing probing of the wound owing to fear of introducing
infectious germs from the orbital cavity into the
cranium.

They emphasise the fact that the absence of every
symptom on the side of the general condition, and of
the cerebro-spinal axis in particular, does not imply
a benign injury, for cerebral affections, often latent,
may blaze out suddenly and lead to a fatal issue in a
few hours.

DELORME, in his very remarkable Traité pratique de
Chirurgie d’ armée (1890), also reviews the various forms
which have been discovered by clinical observation ;
his chapter is an accurate résumé of the knowledge
available at that date.



We are indebted for information, unpublished from
the point of view of statistics, to CHAUVEL (article
“ Orbite,” Dictionnaire des Seiences médicales) and to
CHAUVEL and NIMIER in their work on Military Surgery
published in 1890. These authors have ascertained
that fractures of the orbit, as frequent in 1870 as those
of the cranium, have caused, as in previous wars, a
much lighter mortality than the latter (6-9 per cent.
instead of 21-7 per cent.). In the Crimea, the differ-
ence amongst our soldiers was less pronounced (18:5
per cent. instead of 28 per cent.); whilst during the
campaign of 1866, the deaths following wounds of the
face were five times less numerous than the losses
from cranial lesions (3-9 instead of 21-7 per cent.);
in Tonquin the difference is still more marked (4-44
per cent. against 25-28 per cent.).

Fractures of the orbit with ocular complications are
relatively frequent, which is doubtless due to the
slight resistance of the tissues of the eye, and also to
its situation in a bony cavity, fractures of which affect
the organ which it contains. The proportion of injuries
of the eye to wounds in general is: 0-5 per cent.
(America), 0-81 per cent (1870-1871)—a relation which
in the Crimea rose to 1:75 per cent., and in the Russo-
Turkish war (1877-1878) to 2-5 or 3 per cent. Rela-
tively to injuries to the head, out of 100 some 5-5 can
be reckoned (America, War of Secession); 7-7 (Den-
mark); 8:5 (1870-1871); and in the wars of the
Crimea and the Caucasus the proportion was 11-3
and 18 per cent. Finally, out of 100 ocular lesions’
in the German Report of 1870, there are 47:6 of the
left eye, 40-3 of the right eye, and 9-7 of both eyes.
These statistics have further established that, follow-
ing injuries of the orbit, the eyeball was destroyed in
only 39-4 per cent. of the cases, and that small missiles
caused the loss of the organ more often than large,
which penetrate less readily into the orbital cavity.
While on the subject of these statistics, and to complete
them, we quote the following details :—
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(a) Inguries of the orbit with preservation of the eye :—

1870-1871. German Report, 37-6 per cent. ; CHENU,
51:6 per cent. of cases wounded by large projectiles.

(b) Injuries followed by destruction of the eye -—

1870-1871. German Report, 62-4 per cent.; CHENU,
735 per cent, by small projectiles.

1870-1871. German Report, 35-9 per cent. ; CHENU,
48-4 per cent. by large projectiles.

Or1s, in the War of Secession, gives 1190 cases of
orbital gunshot injuries, of which 63 resulted in blind-
ness of both eyes, and 725 in loss of vision of one eye.

He adds 51 cases of injuries with disorder more or less
marked of the visual function, and 256 indeterminate
cases. The mortality was considerable in the first
category, 17 out of 63; and in the second series 57
out of 725, owing to cerebral complications or lesions
of the greater vascular trunks. Sympathetic ophthal-
mia appeared very frequently, but Otis gives no
information on this subject.

Besides articles by ScHMIDT (1873), by Panas
(T'raité des Maladies des Yeuxr, 1874), by GOLDZIEHER
(Gunshot Injuries of the Orbit, and sequent visual dis-
orders, 1877), we find a very complete account by
DEeLENS (in Duplay et Reclus, Vol. 1V, p. 508). Accord-
ing to DEerLeENs, who has judiciously weighed the
previous literature on the subject, when the different
points of the base of the orbit are struck by a bullet,
the resulting injuries are rarely limited to the bony

margin, and present great variety. Extension of the
fracture to one of the walls of the cavity is very
frequent ; it is especially so when the superior wall
is involved, and in this region assumes a peculiar
gravity, because of the proximity of, and possible
damage to, the brain, which is sometimes laid bare.
Fractures of the external wall are the most frequent ;
if the projectile does not completely traverse the
orbital cavity fracture of the external wall displaces
the globe inwards and forwards, without directly
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injuring it. But most frequently, especially with the
penetrating force of modern projectiles, the bullet
continues its path, fractures the internal wall, and if
1ts direction be transverse, breaks both walls of the
orbit on the opposite side, emerging through the
temporal fossa. In this course the brain is often
mnjured at the same time as the visual apparatus.
One has seen, rarely it is true, both optic nerves
simultaneously divided. Fractures of the internal
wall, by reason of the proximity of the nasal fossa
and nasal canal, give rise to two almost constant signs,
epistaxis and emphysema. Fractures of the inferior
wall are accompanied by injury to the maxillary
antrum. Should the intra-orbital nerve have been
injured, blepharospasm or anzsthesia of the cheek
occur. Under other circumstances, the fracture is
followed by a falling in of the eyeball, which is dis-
placed into the antrum (cases of Massor, MAGEL, and
LaxceExBECK). If the roof of the orbit is involved,
the traumatism is almost always accompanied by loss
of consciousness, paralyses, convulsions and coma.
These lesions are of peculiar seriousness, but difficult
at times of diagnosis, nerve phenomena being the sole
symptoms which would cause their presence to be
suspected. The wound must not be probed, and if
the foreign body is still lodged in it attempts at
extraction are often more dangerous than abstention.

In the period which extends from the commence-
ment of the twentieth century to the beginning of the
war there is no comprehensive work dealing with the
subject. Some cases are recorded, amongst which we
may mention those of CoppEz (1899), fracture of the
orbital vault with contusion of the globe and trau-
matic Intra-orbital adhesion of the levator palpebrae
and superior rectus; of LAROYENNE and MoREAU
(1907), three cases of cranial fracture complicated
with probable fracture of the optic foramen; of
NievorLiNa (1908), a case of gunshot wound of the
orbit.

It remains to point out and recommend the two
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very complete articles by RouMER and RoLvLeT, which
will be found in extenso in the Encyclopédie francaise
d’ Ophtalmologie.

Roumer, after having explained the mechanism of
the affections of the bony walls of the orbital cavity,
describes the various ocular complications which may
arise in consequence. He relates cases of amaurosis
after contusion of the orbital margin—amaurosis
which the ancients attributed to reflex action, and
which Panas and ABaDIE set down to effusion of
blood in the sheaths. DgvrormE, who reports several
such cases from the war of 1870-1871, has found
hypersemia of the optic dise and the appearance of
peri-papillary pigment deposits. This amaurosis may
be transitory, or may result in white atrophy of the
optic nerve. RouMER then enlarges on the intra-
orbital effusions of blood so frequently found; upon
the cellulitis, which is, on the other hand, so rare, but
of grave import if it accompanies a fracture of the
vault ; upon acute cedema of the adipose tissue
(NIMIER); upon injuries to the optic nerve (neuritis,
atrophy, avulsion, etc.): and finally upon injuries to
the motor nerves and muscles of the eve (Womnr,
BErRTHOLD, CHAUVEL and NIMIER'S cases),

RoLLET, in the same encyclopaedia (Vol. VIII, p. 374),
studies in the first chapter the indirect fractures of
the orbit caused by a fracture, either of the skull-cap
or of the base of the skull. the mechanism of which
has been elucidated by the experiments of ARan,
Fevrizer, BRAQUEHAYE, CHIPAULT and others, dealing
with fractures by radiation, contre-coup, or smash-
ing in. He next describes direct injuries and passes
in review the different varieties of osseous lesions
of the walls. The copious list of authorities attached
to this article has enabled the author to set forth,
as well as possible considering the few documents to
hand, the symptomatology, prognosis and treatment
of these orbital lesions. RoLLET has investigated all
the cases previously published by eclinicians: and
those interested in the question will find in this article
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a complete bibliography which the nature of our work
will not permit us to reproduce here,

A recent thesis, written at our instigation, should
be noticed. It is by Dr. ANToN10O DE MENACHO, and
is entitled, ° Heridas orbito-oculares en cirurgia de
guerra.” (Thesis, Madrid, 1916.)

The principal object of this historical sketch is to
prepare the reader for comparing what has been ob-
served by military surgeons in former wars with what
we see in the war to-day.



CHAPTER 11
THE ORBITAL CAVITY

Its CONFORMATION, ITS PROTECTIVE ROLE, ITS
RESISTANCE TO TRAUMATISM, ITS VULNERABILITY

Tugr bones of the face and cranium in uniting one
with another form several cavities, the most important
of which is the orbital cavity, destined to lodge the
eyeball, the muscles which move it, the vessels and
nerves which animate it, and the cellulo-adipose tissue
which surrounds and supports 1t.

CONFORMATION

The orbital cavity has the form of a guadrangular
pyramid, the antero-posterior axis of which is directed
obliquely from before backwards and from without
inwards. This comparison of the orbit with a pyramid,
although classic, is far from being rigorously correct,
for two reasons. First, the widest part does not
correspond to the margin of the orbit, but is about a
centimetre behind (Fig. 1). Second, the edges of this
quadrangular pyramid are so slightly marked that the
orbit really resembles a cone. The cast of the orbital
cavity shows, in fact, that its walls are gently rounded :
indeed, that the comparison of the orbit with a conical
cavity is certainly the most correct that can be made.
If, following the classics, we still give to it a pyramidal
form, it is because it is more convenient for purposes
of deseription to speak of a base, an apex, four surfaces
and four margins.

We shall adhere to this division, artificial though it

12
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may appear, and shall describe successively the base,
apex, the surfaces and the margins of the orbital
cavity.

Fia. 1. Bones of the Orbit.—1. Frontal bone. 2. Malar bone.
3. Superior maxilla. 4. Superior portion of the great wing of
the sphenoid. 5. Squamous portion of the temporal bone. 6. An-
terior-inferior angle of the parietal bone. 7. Mastoid process.
8. Os planum of ethmoid. 9. Nasal bone. 10. Supra-orbital
foramen. 11. Optic foramen. 12. Sphenoidal fissure. 13. Spheno-
maxillary fissure. 14. Infra-orbital foramen. 15. Infra-orbital
groove. 16. Foramen for malar nerve. 17. Lacrymal groove.
18. Lesser wing of sphenoid. 19. Orbital process of palate bone.
20. Lacrymal bone, os unguis.

Base.—The base of the orbit, circumscribed by the
orbital margin, has the form of a quadrilateral with
rounded angles. It is narrower than the cavity itself,
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so much so that a solidified cast of the orbit cannot be
withdrawn intact without breaking the bones.

The circumference of the orbit is formed above by
the supra-orbital arch of the frontal bone, on each
side by the angular processes, internal and external,
of the same bone; internally and below, by the nasal
process of the superior maxilla ; externally and above,
by the antero-posterior margin of the malar bone.

In passing the finger over the orbital margin several
points are met with which merit special mention.
Notice in the first place the supra-orbital notch or
foramen (incisura supra-orbitalis), quite recognisable
through the skin. This orifice is situated usually
twenty-five millimetres from the median line. Very
often to the inner side of the supra-orbital notch is to
be found a small notch called the incisura frontalis
(MERKEL). Outside this supra-orbital notch one notes
that the orbital margin becomes particularly strong,
prominent and resistant.

Apex.—The apex of the orbit corresponds to the
most internal and widest portion of the sphenoidal
fissure. This fissure is situated along the internal
border of the great wings, and is the space between
this border and the inferior surface of the lesser wings.
The fissure, whose outline somewhat resembles that
of a club, 1s wide internally and narrow externally,
where it tapers off and is lost under the processes of
Ingrassias (the lesser wings). The sphenoidal fissure
transmits the third and fourth nerves, the ophthalmic
branch of the trigeminal, the sixth nerve, the ophthal-
mic vein, a prolongation of the dura mater, and an
arteriole, a branch of the middle meningeal. To the
internal margin of the fissure is attached the ring of
Zinn, inserted into a small bony tubercle, more or less
developed according to the subject.

Walls and Surface—The walls of the orbit are four
in number : superior, inferior, external, internal.

The superior wall or root is formed by two bones;
the orbital plate of the frontal and the inferior surface
of the lesser wing of the sphenoid. It takes the form
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of a cupola, especially in its anterior part, by reason of
the orbital margin which overhangs and tends to make
the bend of the arch seem deeper.

In examining this superior wall of the orbit, there
are to be seen : in front and externally, the lacrymal
fossa in which is lodged the gland of the same name,
behind this the suture of the frontal with the lesser
wing of the sphenoid, externally that which unites the
frontal with the great wing of the sphenoid ; internally,
that which joins the same bone with the paper-like

planum of the ethmoid. These sutures are quite
invisible in the orbit when covered with periosteum.

The superior wall of the orbit is remarkable for its
thinness ; upon the dry bone, when the light passes
through from above, the digital impressions of the
anterior cerebral cavity can be readily seen. It
should be noticed, however, that in the internal
portion, in the adult, and still more in the aged, this
surface is covered to a greater or less extent, by the
frontal sinus, which is sometimes very large.

The inferior wall or floor is formed by the superior
surface of the pyramid of the superior maxillary bone
(the orbital process) and by the superior surface of
the orbital process of the malar bone; posteriorly is
to be seen the little orbital facet of the palate bone.
This wall is smooth and regular, its highest portion is
towards the inner side; thence the surface inclines
forwards and laterally ; it is slightly concave on the
whole, but this concavity is not well marked ; it may
even give place to a certain amount of convexity, due
to the maxillary antrum, which, like the frontal sinus,
may attain excessive dimensions and become dis-
tended, and so in a manner raise the wall which
separates it from the orbit.

Besides the sutures which unite the superior maxilla,
the malar, and the palate bone, on the floor of the
orbit is seen the intra-orbital groove, which, after a
course averaging two centimetres, becomes a complete
canal, the intra-orbital canal. The length of the
groove in proportion to that of the canal wvaries in
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different subjects: before it is roofed in by a plate
of bone, the groove is changed into a canal by a
fibrous membrane which is continuous with the
periosteum of the orbit.

When the inferior wall of the orbit is examined on
the living or dead subject the nerve is visible as a
whitish cord, owing to the transparency of the
periosteum. :

The external wall 1s formed by three bones: the
great wing of the sphenoid, the orbital process of the
malar bone, and the most external portion of the orbital
plate of the frontal bone.

The portion of this surface which belongs to the
sphenoid is limited by the sphenoidal and the spheno-
maxillary fissures; at this level the wall is flat; in
front it 1s a little rounded ; everywhere it is smooth,
except in the vicinity of the sphenoidal fissure; quite
at the pmterml part there is a bony pm]ectmn in the
form of a spine, which serves for insertion of a portion
of the external rectus (the lower head).

The sutures on this surface which unite the three
bones, the malar, frontal, and sphenoid, have the form
of a T, the horizontal branch of which extends from
the outer extremity of the sphenoidal fissure to the
external and superior angle of the base of the orbit,
while the vertical branch, separating the malar bone
from the great wing of the sphenoid, reaches the
anterior extremity of the spheno-maxillary fissure.
Further, on this surface must be noted the malar
canal, which, commencing on the superior surface of
the orbital process of the malar bone, bifurcates in
the interior of the bone to open both on the internal
and external surfaces; these two canals give passage
to nerve filaments of the orbital branch of the superior
maxillary nerve.

We will cut short this deseription, which must of
necessity be brief ; it will suffice if the reader, to grasp
what follows, will carefully examine Fig. 1.
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Tune ProreEcriv ROLE oF THE ORBIT

Just as the cervical and dorsal vertebra protect the
spinal cord and the lumbar vertebra the cauda equina,
in the same manner the cranial vertebrae protect the
encephalon and those advanced portions of the nervous
system which are the sensory nerves, notably the optic
nerve and the retina.

We are not concerned with taking sides for or
against the vertebral theory of the cranium; we are
quite aware that it is a much-discussed question, but
we cannot forget that certain anatomist philosophers
(GoETHE, OKEN) have not hesitated to describe four
cranial vertebraz, and to find in each of them the
constituent portions of a typical vertebra—a vertebral
body, two vertebral arches and a spinous process.
Those who accept these vertebra classify them thus :
Occipital, spheno-parietal, frontal and nasal ; it is the
third, the spheno-frontal vertebra, which interests us ;
its bml_} is represented by the bt:-dy of the anterior
sphenoid, its foramen by the ethmoid notch, its
laminae by the lesser wings of the sphenoid and the
frontal bone : it is this which forms the orbital
chamber for the protection of the retina.

Grave objections have been brought against this
theory. It is certain that the cranial bones have a
special evolution; the base of the cranium comes
from the endoskeleton, the cartilaginous skeleton,
while the wvault comes from the exoskeleton, the
dermic skeleton; besides, above the basilar process,
the notochord is no longer present, and no notochord,
no vertebree.  Finally, in the cranium a phenomenml
constant in the vertebral column is absent, viz. the
appearance of small cubical masses heparatuj by
transverse lines, called protovertebree. The cranium
has no protovertebrae. However, these objections have
not prevented KOLLIKER from accepting the verte-
bral theory of the cranium, relying upon the presence
of certain swellings in the cephalic portion of the

notochord, and upon the presence during feetal life
C



18 FRACTURES OF THE ORBIT

of intervertebral discs; one of the most anterior of
these discs, the third, is between the body of the
anterior sphenoid and the posterior sphenoid. It
belongs to the vertebra which surrounds and protects
the eye.

Admitting that the vertebral theory of the cranium,
properly so called, is no longer acceptable, there
remains what is termed the segmental theory of the
cranium (HErRTWIG), which consists in supposing that
the head of the vertebra is the anterior prolongation
of the trunk, and that, like the latter, it is composed
of metameres (Cephalic metamery), in each of which
three elements should be found—a mesodermic seg-
ment, a skeletal segment, and a nervous segment.
It is evident that the cephalic metamery is much more
complicated than that of the trunk, because the meta-
meres of the head are sometimes divided into two,
sometimes blended, and the different segments, meso-
dermic, skeletal and mnervous, atrophy or develop
d{‘CDI‘dlllﬂ' to the necessary uddpmtmm of the organism.

Whatever share of scientific truth may be comprised
in these different theories, it is none the less true that
the fragment of brain which we term the optic nerve
(commissural nerve), and the retina (cortical sub-
stance) find, in what the partisans of the vertebral
theory of the cranium call the third vertebra, an
efficient protection against traumatism. The box of
bone which, like a substantial coffer containing a
precious treasure, guards the cerebro-spinal axis is
widely open at the level of the eye, because it is
necessary that the eye should search the space in front
of i1t: but behind and on every side, this box 1s solid
and efficacious as a protective mechanism. Let us
see by what fortunate arrangements it is enabled to
resist injury.

RESISTANCE TO INJURY

It will be convenient to consider successively the
base of the cavity and its four walls.
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Resistance of the Base.—'The base of the orbital cavity
is built up, as we have seen, by the frontal, malar, and
superior maxillary bones. These are three bonesof great
resisting power ; a violent blow will be needed to fracture
them, and in the mechanism by which they are locked
together we again find conditions which add to the
solidity they already possess from their thickness and
the compactness of their substance.

In fact, it is evident that a traumatism, affecting
the upper portion of the orbit at the level of the
orbital arch, will be immediately communicated to
the two pilla,h represented by the internal orbital and
the external orbital processes of the frontal bone; the
malar bone, so firmly locked into the facial founda-
tion, and the superior maxilla, by means of its highly
resistant upper portion, receive the shock., The
vibrations produced by the blow of a blunt instrument
will be spread over the bones of the face. In the
same manner, the shock of the stroke of a hammer,
handled by a giant, falling on the dome of a cathedral
would be lost in the frlmmcl 1t it is suggested further
that the vault of the orbital arch is a vault like a
basket-handle of the Roman type it will be seen how
difficult it is to break it.

Should the blow strike the inferior orbital arch, the
same conditions of resistance will be found. There
again it is a question of an arch and a vault, and the
blow, falling on the superior border of the maxilla or
the horizontal ramus of the malar bone, will be pro-
pagated in the inverse direction to that of the shock
to the superior arch, but under the same general
conditions. The two orbital processes of the frontal
bone in this case form the pillars; and the Roman
vault, here as in the superior arch of the orbit, efficiently
resists violent blows. When the injury affects the
superior part of the orbit, its power will be dispersed
in the facial mass; when it concerns the inferior part,
the vibrations it sets up in the bones are lost in the
cranial mass.

Finally, when a blow from a blunt instrument
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strikes directly the external wall of the orbit, the malar
bone itself, it meets a particularly efficacious resist-
ance ; for outside the pillars which receive the shock,
and which are in this case the superior maxillary and
the external process of the frontal, we find the zygo-
matic arch, which is quite comparable with the flying
arches by means of which architects strengthen Gothic
cathedrals. The crushing in of such a vault is par-
ticularly difficult; if a blow were struck on the dome
of Notre Dame, the shock would be lost in the ground
and would be transmitted there by the retaining walls
or by the pillars, and by the flying buttresses. If a
blow were struck on the malar bmle the two pro-
cesses, frontal and wmaxillary, of that bone would
transmit the vibrations thmutrh the superior maxillary
and the frontal, whilst the zy g:mmtlu arch, a veritable
cathedral flying buttress, w ould transmit them to the
temporal. The base of the orbit resists the shock both
like a Roman church and like a Gothic cathedral.

Resistance of the Walls—The wall of the orbital
cavity is extremely resistant from without; it is still
solid below, but is thinner above, and paper-like within.
Besides the thickness of its skeletal structures, the wall
possesses in the mass of muscle covering the temple a
most valuable defence, and on this side, which is really
the only one exposed to traumatism, the eye is well
protected. Moreover, when a blow reaches the external
wall with sufficient force to cause fracture the track
of the fracture cannot go very far; it is immediately
checked above and below by the horse-shoe, concavity
outwards, formed by the united sphenoidal and spheno-
nmxlllm}a fissures.

The inferior wall is protected by the entire bulk of
the face; to reach it, a projectile or a line of fracture
must have in the first place involved the inferior
maxilla and have crossed the antrum; besides, the
wall is relatively thick, since it contains in its structure
protection for an important nerve trunk, the intra-
ﬂrblt:l]

The internal wall is slight, like the os planum of the
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ethmoid which forms the greater part of it, but it is
protected by all the ethmoidal cells, and is only
reached when the traumatism has fl,hef:t,d‘-; produced
great destruction in the surface of the opposite side.
In this situation Nature has no need to oppose a strong
barrier, the eye being protected by the actual thick-
ness of the tissues .e,md organs which separate it from
the opposite side; the delicacy of the wall is not a
disadvantage, so far as injury is concerned. But
it is emphatically so from the point of view of the
facility with which neoplasms, arising in the nasal
cavities, affect the orbit, deflecting at first, and later
perforating, the slight partition which separates them
from the orbital cavity.

The superior wall of the orbit is equally thin, and
more than this, it is at the same time orbital wall
and cranial wall. It is this latter detail which ex-
plains why it is often injured. Of all the orbital walls
it is perhaps that most often wounded, and this occurs
because it can share in the cranial fractures (whose
role will be studied later), and also because direct
shocks on the superior orbital arch are easily conducted
to it.

Application of the Laws of Dynamaics to the Orbit.—
In making use of the classic data put to profit by
engineers and architects we can ascertain precisely
and scientifically the manner in which the bones of
the orbit offer resistance.

In the first place we may consider the structure of
the bones which constitute the cavity; in the second
place the specialised architecture of the orbital
vaults,

(1) The bones of the orbit, like those of the eranium,
are composed of two laminz separated by spaces
filled with bone-marrow ; this separation is very favour-
able to resistance.

Thus, when a steel bullet is fired at a plate seven
millimetres thick, it will pierce the plate of metal.
Let this plate be split in two, and in the interval
between the two plates, place sawdust, compressed
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paper, or cork-powder; the bullet will not penetrate
the two half-plates and their intermediate packing.

The projectile loses force in passing successively
through media of varying density.

The frontal bone at its upper part, the malar bone,
and the outer and inferior walls of the orbit may be
compared to a metallic plate in two layvers separated
by a less dense substance, which is bone-marrow.

(2) Fig. 2 will demonstrate, without further words
(save the accompanying explanation), how forces which
attack the eye on the superior orbital region, on the
malar bone, or on the inferior orbital region. act and
are resolved.

VULNERABILITY OF THE ORBIT

The cavity of the orbit in general is well protected
where it is closed, but Nature has decreed that it
should be wulnerable by reason of its numerous and
wide apertures.

We will not discuss the principal opening. The eye
is very fortunate in avoiding injury attacking it from
the front, although nothing protects it beyond the
membranous shield of the evelids. Yet this shield
fails when the nature or the speed of the projectile
render it invisible.

But it is not alone by the base of the orbit that
the cavity is vulnerable. The cavity communicates
by important orifices : (1) with the cranium by the
optic foramen and the sphenoidal fissure; (2) with
the soft tissue of the facial mass and the pterygo-
maxillary fossa.

The optic foramen, and especially the sphenoidal
fissure, readily allow sanguinary effusions to pass from
the base of the cranium. Orbital hematomata and
exophthalmias occur, which are due solely to this
cause, but it is especially the fissure and the pterygo-
maxillary fossa wnich so well explain how injuries
to this region may involve the eyeball. There is by
this relatively large opening a ready communication
between the orbital tissues and the soft parts, retro-



Fre. 2.—Application of dynamic laws lo the study of injuries_lo
the orbit.

A and A'. Blow delivered on the superior part of the orbilal arch.
This force divides into two components, thus: P = OP" + OP”,
The total resultant of the forces due to propulsive force and weight
must pass between O and C so that MC = };{J; to obtain this
result, it ig necessary to enlarge the surface of the base of the courses
(foundation) : hence the presence of the malar bone.

The resultants R* and R’ which converge towards the nose,

being equal and opposite, neutralise each other (principle of bridge
ners).
, B. Blow delivered on the malar bone.—The force in this case is
resolved into three other forces whose resultants are lost in the
process of the frontal bone = zygomatic arch (flying buttress of
Gothie cathedral) and maxilla.

C. Blow on the maxilla.—The shock is resolved into two forces.
The resultant of one is lost in the malar bone and the second in
the upper portion of the superior maxillary bone.

23
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maxillary and jugular (Fig. 3). Let a bullet or a piece
of shrapnel penetrate sharply, either into the facial
bony mass, or the soft parts, or more frequently into
both, then by virtue of Pascal’s hydrostatic law the
rapid vibrations which result are transmitted to the
orbit by the ptervgo-maxillary fissure: the eye 1is
struck after the manner of a rock submerged in the
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Fic. 3.—Pterygo-maxillary fossa (anterior wall and posterior
opening).

sea and shaken by a deep wave. The first result of
such a commotion in the orbit is the pushing forward
of the eye as though to make it come forth from its
normal situation, in spite of the optic nerve which
resists and pulls it back, with more or less force,
sometimes leading to rupture of the posterior part of
the globe.

If we take into consideration the speed and the
torce of modern projectiles we shall understand that
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the contents of the eye and its deep membranes
cannot readily support such indirect and mediate
traumatism, and that from it will result lesions, the
deseriptions of which will constitute one of the original
features of the essay we have undertaken.



CHAPTER 111

GENERAL CONSIDERATIONS UPON THE
ATIOLOGY OF FRACTURES OF THE ORBIT

THEIR FREQUENCY, VARIETIES AND PATHOGENESIS

FracTURES of the orbit by projectiles of war hold
an important position in actual wartare, and they are
important especially from the effect they have upon the
visual apparatus and upon the organs which occupy
the vicinity of the orbital cavity.

The following is a synoptical table which will show
to the reader both a general survey of the Service
d'Ophtalmologie de la 18° Région and the importance
of the subject we are engaged in studying.

FRACTURES OoF THE ORBIT

609 cases out of 2554 wounds inflicted in war,
Per cent.

(1) With preservation of the eyeball . 397 say 65-5
(2) With destruction of the eyeball . 212 ,, 345

(@) With preservation of the eye,
without ocular lesion of any

kind . : ; : ; 105 17-2
(b) With ocular lesions . : . 292 47:9

These lesions are :—
(1) Detachment of the retina P e
(2) Choroido-retinitis, atrophic and

8] |

pigmented, macular and equatorial 94 15-5
(3) Choroido-retinitis proliferans . . 45 73
(4) Atrophy of optic nerve e 5 w20 4-7

206
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Per cent.
(5) Laceration of optic nerve ! ; 4 say 0-65
(6) Section of optic nerve . : g W2 =98
(7) Optic neuritis, or retrobulbar neuritis 22 ,, 3-6
(8) Heemorrhage into the vitreous 3l 5
(9) Total cataract : ; ! . 7 ]
(10) Subluxation of the lens . . : 2 o )32
(11) Corneal lesions alone 6 ,, 0-98

Furthermore, amongst these fractures we have
observed :—

(1) Complications in adjoining cavities Per cent.

S frontal . : : . 3lsay 5
Sinus : |
{ maxillary : : o Bl R

Brain . : : : : o g ., e
(2) Complications of sensory nerves . 43 .. 7
(3) Complications of muscles

Extrinsic : ; . , . 23 . 37T

Intrinsic ; : ! : . 4 ., 065
(4) Blepharospasm from lesion of the

infra-orbital nerve : : ; 2 ,; 032
(5) Cellulitis of the orbit : , ; 2 4 032
(6) Complications of the lacrymal pas-

sages . ; : . : . &b 5 %]

The muscular lesions are divided thus :—

(1) Paralysis of the levator palpebra. 7
(2) s 3» 3» BuUperior rectus 1
(3) 5 s 5, inferior rectus 4
(4) s ., ., Internal rectus 2
(5) 5 ., ., external rectus 2
(6) s 5 s superior oblique 2
(7) s s 5, inferior oblique 1
(S) ., several nerves simultaneously 4
(9) , intrinsic muscles alone 2

The fractures which bring about these affections
may be divided into direct and indirect fractures ;
but they occupy in this respect positions singularly
unequal ; for while direct fractures are extremely
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common in our service, it is impossible to quote
more than two clear cases of indirect fracture. We
must emphasise this clinical datum, which merits
consideration,

Indirect fractures are sometimes fractures radiated
from the superior portion or the base of the cranium
to the orbital vault, or sometimes fractures by contre-
coup (“independent,” TrELAT), which continue the
general directions of a line of cranial fracture. To
judge from the classic authorities, and from the best
of them, this type of orbital traumatism should form a
prominent feature in the practice of ocular surgery,
and cranial fractures—of which we do not need here
to recall the nmumerous theories—should frequently
implicate the sphenoid and the frontal in their orbital
portion. Such is, however, not the case, for these
lesions are {-‘-ttreme]v rare.

Doubtless the objection might be raised that such
mjuries have not come under our notice, because the
cases have not had time to arrive at the base, where we
have been eng&g{‘d in the study of military ophthal-
mology, or perhaps still more that, amongst the im-
portant accidents experienced by the w ounded, orbital
injuries have passed unnoticed, and that general
surgeons alone have been able to observe the variations
in fractures of the vault of the orbit.

This latter objection loses all its force precisely
because, in the Service Central de la 18° Région, we
met with a large number of very important cranial
injuries which we observed with particular care.
These were cases of fractures of the skull in the
parietal and occipital regions which presented visual
trouble, and in particular, hemianopia. Our pupil,
Dr. BEAUVIEUX, has written an elaborate memoir on
this subject, not yet published, dealing with cases in
which cranial traumatism, always very important, was
sometimes pre-eminent. It treats of fractures by bullet
or by shell which have made great breaches in the
cranial walls and often caused fractures to radiate to
great distances.
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In none of these cases has the optic nerve been
implicated ; in mone of them have the structures
passing through the sphenoidal fissure been damaged.
We must conclude that there have not been fracture-
radiations over the vault of the orbit; and if, indeed,
such traumatisms have neither produced fracture by
radiation nor independent fracture by contre-coup
we must deduce that, in sound military ophthalmology,
there is no need to attach importance to a lesion
whose frequency has been singularly exaggerated in
previous literature.

Furthermore, we are not the only authors who have
studied visual disturbances consequent on traumatism
ot the cranial regions which cover the visual psychic
lobes ; PrERRE MaRrIE and CHATELIN have published a
very important essay on this subject in the Revue de
Neurologie (I)vambar 1915, Nos. 23 and 24). In this
they report thirty-six observations of cranial fracture,
of which thirty-one were complicated by hemianopic
modifications of the fields of vision. In all these cases,
save one, the authors have noted no damage to the
transparent media nor to the deep ocular membranes,
nor to the intrinsic or extrinsic muscles which might
suggest a fissure radiating into the orbit. The d]plupm.
mentioned in two or three of the cases has rapidly
disappeared, and did not seem to be the consequence
of attrition of nerve filaments at the site of the
sphenoidal fissure,

In Case XXXI, however, MArRIE and CHATELIN
found a double optic atrophy, but they attribute it
to a diffuse lesion of the chiasma, the patient having
had a cerebral abscess with meningeal trouble.

We have had another proof of the extreme rarity
of radiating fractures and fractures by contre-coup of
the orbital vault; it is that we have never been able,
in the numerous radiograms which we have had placed
at our disposal, to see a fissure track indicating a
solution of continuity of the vault extend as far as
the sphenoidal fissure. We are quite aware that it is
a difficult region to radiograph, and that this may be
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the explanation of the absence of any trace of frac-
ture upon our negatives: but as, on the other hand,
there is no symptom indicating that the motor or
sensory nerves of the eye have “been damaged in the
optic foramen or the nph{‘nm{hl fissure, it must be
concluded that the orbital cavity in general does not
suffer by radiation or contre-coup in the gravest
gunshot fractures of the cranial vault.

Twice only have we found this condition: in one
case the fracture was by radiation; in the other, by
contre-coup. What are 2 out of 609 cases of fracture
of the orbit ?

The 607 other cases which have been examined by
us have been direct fractures.

These direet fractures have been produced by bullets
(150 times), by shrapnel (14 times) and by shell
fragments (440 times). MexacHo has noted that more
than half the orbito-ocular injuries were produced by
bullets, because he studied the injuries at the outset
of the campaign ; later on, during the trench warfare,
shells have played a much greater part. These injuries
sometimes affected the wall of the orbit, sometimes the
margins ; it was the bullets especi :L]h‘ that injured
the walls, and they often perforated and traversed
both orbits. All ophthalmologists have seen soldiers,
both of whose optic nerves have been injured, some-
times divided by the same projectile. The pointed
bullet, conical and endowed with great velocity, after
}mﬂng traversed the bony walls, readily passes into
the meighbouring cavities. ‘whr.::mpnvl balls, on the
contrary, having less velocity, very often remain
in the orbit. We have removed a number of them
with or without preservation of the eye; the same

applies to shell fragments. Very mlvh' do they pass

bb}ﬂlld the orbital cavity to lodge in the nose, the
antrum, or the ecranium; often, indeed, t-hey are
checked by the orbital wall, driving it in without
passing through it, but they produce grave comimo-
tion in the contents of the cavity before coming to
rest against one of the walls.
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PATHOGENESIS

Three theories have been advanced to explain the
mechanism of indirect fractures of the orbit by gun-
shot wounds

(1) The scattering of the projectile, fragments of
which strike the internal wall of the cranium.

(2) The cone of air produced by the flight of the
bullet is the true projectile capable of smashing the
wall of the eranium.

(3) The hydrostatic pressure, based upon PAscAL’s
law. The projectile when entering the cranial cavity
produces a sudden increase of pressure which is trans-
mitted with equal force over the whole internal surface
of the cranium. The orbital vault being the thinnest
portion of the cranial wall should therefore be frequently
fractured.

The last theory would appear, a prior:i, to appeal
to the judgment, and with BRAQUEHAYE and CHiPAULT
we were quite disposed to accept it, if clinical expe-
rience had demonstrated to us the existence of such
fractures ; but since, as we have said above, we have
studied minutely all the visual signs of the very large
number of cases which have suffered from the entry
of projectiles into the cranium without meeting with
a single instance in which the orbital roof was fissured,
we cannot attach great importance to a theory which
is not upheld by the facts. We do not further labour
the point, but we wish to make use of the wealth of
material at our disposal to point out that, in gun-
shot wounds of the cranium, fractures of the orbital
roof are produced neither by radiation nor by contre-
coup.

With the help of Dr. BEavuviEUX, who, moreover,
has been our constant and painstaking assistant in
all the researches with which this little book is con-
cerned, we have examined 193 gunshot fractures of
the cranium. There were well-marked bone injuries
in the greater number of the cases; we have noted
in the parietal and occipital regions a loss of substance
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over a surface larger than a crown-piece: often the
bullet had traversed the cranium from side to side,
that is to say, the traumatism had fulfilled all the
conditions necessary for the applications of Pascar’s
law, and yet never—uwe repeat, never—has the patient
presented the least evidence of injury about the optic
foramen or the sphenoidal fissure. Not a motor
paralysis, not a sensory paralysis, not an atrophy of
the optic nerve, has resulted from the mischief in the
bony box of the cranium. As clinical observers, we
are therefore perfectly entitled to affirm that gun-
shot fractures of the cranial vault are not accompanied
by either fracture or radiation, or by fracture by
contre- -coup, such as to lTl'Ip'l(‘:lff‘ the orbital roof and
the optic foramen.

We do not deny the existence of fracture by radia-
tion as they were described long ago by AraxN, and
afterwards by all those who have studied the pathology
of fractures of the skull (Ffrizer, CoreavrT and
BRAQUEHAYE, ete.); further, we do not deny frac-
tures by contre-coup (" independent,” TRELAT), that
is to say, those which, interrupted for a moment in
their course, continue in the orbital vault the line of
fracture of the cranial vault: but we do affirm that
these fractures are the consequence of falls upon the
head, of violence to the skull produced by blunt
bodies, and that they do not follow gunshot injuries.
From this point of view it will be well to quote the
authorities here and to interpret them; we shall see
that the clinical facts and experiments are not in
disagreement with our point of view.

If we read attentively the excellent article by
RoLLET upon fractures of the orbit in the Encyclopédie
d’Ophtalmologie (Vol. VIII, p. 375 et seq.), we see, in
fact, that the fractures radiated from the vault to the
base are due to falls on the vertex. These radiations
to the orbital vault are very common (23 out of 68
cases, PRrREscor-HEwETT; 79 out of 86 cases, DE
HDLTJ]"R) but in these {‘:];:‘:lb‘: when one is dealing with
gun-shot frd-:zt-urua, it is a question of suicide, and under
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these circumstances the orbit is necessarily impli-
cated. Suicides fire a bullet into the mouth, or under
the chin, or in a region adjoining the orbit, so that a
fissure of the orbit is produced by direct shock. The
same applies to the case quoted by RoOLLET, of assas-
sination by the blow of a spade on the orbital region.
Here it was not a question of fracture of the cranium
propagated to the orbit, but of a fracture of the orbit
spreading to the cranium. In examining the 79 cases
of fissure of the orbit cited by De HovLper, we find
53 cases of fracture of the optic foramen; of these 53
cases, 42 are fractures from gunshot; but in these
42 cases, 32 are shots fired into the mouth, and 10
into the temple and forehead. These are evidently
not radiated fractures, but direct fractures of the
orbital vault; in the 10 other cases it was a question
of a fall, or of a crushing blow. It is very evident
that DE HoLDER'S statistics in no way contradict our
opinion, which is, that fractures of the cranial vault
do not secondarily affect the orbital vault by radia-
tion or by contre-coup; orbital fractures are direct,
or do not occur at all.

Let us see what the authorities in military surgery
say.

CHAUVEL and NiMIER write : °° Besides these direct
fractures, the orbital vaults are sometimes implicated
by fissures radiating from a fracture of the cranial
vault; we may even observe there true fractures at
a distance and by contre-coup = (Chirurgie darmée,
p. 336). They are speaking, however, in a general
manner ; they nowhere say that gunshot fractures of
the cranium radiate over the roof of the orbit; on
the contrary (p. 294 ef seq.) they write that ** in crania
fractured by projectiles the fissures are parallel to
the direction of the violence, that is to say, antero-
posterior in fronto-ocecipital shots, transverse when the
projectile has passed from one temple to the other;
when the wound is frontal, the two superior fissures
on each side run horizontally from front to back and
tend to rejoin at the occiput, thus circumscribing the

D
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skull-cap by a circular fissure ; the two oblique branches
below and behind join the temporal fossa towards the
base of the petrous portion; these fissures tend to
detach the cranium from the bony mass ot the face.
In transverse gunshots, we again find the circular
fissure, which instead of detaching the superior part
of the bony vault from the inferior, seems to prefer
to divide the cranium into two portions, anterior and
posterior.”

Conavvern and Nimier nowhere mention fissures
radiating from the cranial vault to the orbit.

DELORME writes : ** In bi-temporal, bi-parietal, and
bi-occipital perforations, we sometimes see fissured
radiations towards the base, but they are relatively
rare. The fissures have a tendency to take the
circular direction rather than the vertical * (7T'raité de
Clairurgie de guerre, Vol. 11, p. 547); and further, on
p. 553, DELORME says again, mna:ermng indirect
fractures or those by contre-coup, that “of a large
number of crania which we have opened after having
fractured or perforated them by projectiles, we have
not been able to discover one.

The assertion which we have made on the other
side, and which at first might have caused surprise,
is therefore quite in accord with classic findings,
whether they belong to the clinical or experimental
order; and we might write here this aphorism :
“ Gunshot fractures of the cranial vault lead neither
to fractures radiating into the orbital roof nor to
fractures by contre-coup.”

Fractures of the orbital vault and of the optic
canal, when they are produced by radiation, are the
result of falls on or violent contusions of the vertex;
more often they result from direct blows in the region
of the orbit; gunshot of the forehead, contusion of
the superciliary arch, fractures by tvlescopmg, due to
a fall upon the feet,

The eetiology and pathology of direct fractures need
not detain us long; one expects to find that gunshot
wounds often affect the circumference of the orbit and
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its walls ; we note the possibility, and even the rela-
tive frequency and gravity, of isolated fractures of
the superior wall with integrity of the margin. The
margin, thanks to the arrangement we have pointed
out above (Fig. 2), has resisted, but the orbital vault,
extremely thin, has yielded to the influence of the
oscillatory vibrations imparted to neighbouring tissues
by the violence of the blow. Grave accidents are to be
anticipated to the optic foramen (atrophy of the nerve),
and on the side of the brain (meningo-encephalitis),
as a consequence of these latent fractures.

The projectile which smashes the superior border of
the orbit often implicates the frontal sinus. LEGOUEST
has reported the case of an officer who carried a bullet
for eighteen years in this sinus, when it fell spontane-
ously into the pharynx.

The internal wall of the orbit is more fragile; it is
easily perforated, even by small missiles. We have
seen fragments of grenade perforate the os planum
and lodge in the ethmoid, where, moreover, they are
often well tolerated.

One of the most frequent amongst the injuries of
war is that which affects the malar bone. It may be
carried away by a bullet or crushed by a shell frag-
ment. In a case of DELORME's, a bullet struck
obliquely the infero-external angle of the orbit and
loosened a corner of the bone. Very often the bullet
or shell fragment does away with the malar bone,
destroys the eye, and in passing out leaves a notch in
the supra-orbital arch.

Fracture of the external wall of the orbit is, par
excellence, that which results from attempts at suicide ;
it has, however, not been rare in our experience, and
reports will be found later. Sometimes a bullet per-
forates the two orbits and severs or destroys both optic
nerves without touching the eyes. In several of our
cases the bullet has entered near the tragus, traversed
the orbit from behind forwards, from without inwards,
and from below upwards, severing the optic nerve and
emerging at the root of the nose.
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Fig. 35 gives the ophthalmoscopic appearance in an
old avulsion of the optic nerve, as well as Fig. 1,
Plate I1I.

If we wished to enlarge upon the @tiology of these
fractures of the orbit, we should only have to take
one by one the cases cited later and expatiate on their
peculiarities. Perusal of the case reports and the
examination of the tables which accompany them will
suffice.

Moreover, the pathology of the conditions resulting
from direct fracture of the circumference and walls of
the orbit is only interesting so far as it concerns the
injuries to the orbital contents (including the eye).
Lesions of the skeleton evidently depend upon the
propulsive force of the wounding agent, its mass and
its form; they depend also upon the point struck;
when the projectile meets the malar bone, as very
frequently happens, it causes a comminuted fracture
of that bone and often lodges in its substance. There
are no radiated fractures, because the pterygo-maxillary
fissure checks the course of the fracture: on the other
hand, when the wounding agent strikes the frontal
bone at the level of the superior orbital margin, the
violent contusion of this bone is accompanied by a
fracture of the orbital vault spreading to the sphenoidal
fissure and the optic foramen, implicating the very
important organs found in this neighbourhood.

If the reader will add to these considerations what
has been said above on the subject of the resistance
of the orbit to traumatism, he will be in possession of
all that concerns the pathogenesis of fractures; what
remains to be said will be more appropriate when we
come to speak of the various visual troubles which
these fractures provoke,



CHAPTER 1V

FRACTURES OF THE ORBIT
WITH PRESERVATION OF THE EYEBALL

WE shall divide the fractures of the orbit, from the
point of view of their effects on the visual apparatus,
into two great classes—

I.—Those in which the globe is preserved,
II.—Those in which the globe is destroyed.

We shall commence by speaking of the first, and we
shall place immediately before the reader the chief
data, viz. the principal clinical demonstrations gained
from our experience.

§ I..The Laws Governing the Affections of the
Visual Apparatus in Injuries of the Orbit with
Preservation of the Eyeball

(1) When the projectile passes above the orbit,
implicating the frontal bone and the anterior cerebral
region, it produces fractures of the orbital vault
affecting the sensory, motor, and optic nerves in the
region of the optic foramen and the sphenoidal fissure.
The eyeball is not involved.

(2) When the projectile passes below the eyeball
without traversing the orbit and without fracturing
it, it produces concussion affecting the eye in the
macular region. This is the great cause of diminution
or loss of acuity of central vision.

(3) When the projectile has fractured the orbit,
crushing in the wall more or less, without touching
the eyeball, it produces in the globe grave concussion

a7
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injuries, macular lesions and choroidal ruptures.
Macular lesions occur, irrespective of the wall damaged,
whether external, internal, or inferior.

(4) When the projectile has traversed the orbit
without touching the eyeball, it produces the same
disorders together with those which result from the
laceration of the organs contained in the orbital cavity,
The optic nerve is often divided ; the papilla is then
lacerated as if torn away.

(5) When the projectile grazes the eyeball tangen-
tially, without rupturing it, or when the globe is
touched by the orbital wall being driven in upon it,
1t causes damage in immediate relationship with the
bruised point (choroido-retinal lacerations with detach-
ment of the retina and retinitis proliferans); the
macular region is often involved in the damage, but
it is not injured alone.

If these laws were based only on theoretical con-
siderations they would certainly be ill-founded, but
they rest on the study of cases, upon clinical evidence,
and it is for this reason that we desire to make them
known.

The case-reports are divided into two categories :

First Category.—Fractures of the orbit with preserva-
tion of the eye, without retention of a foreign body.

Second Category.—Fractures of the orbit with pre-
servation of the eye, with retention of a foreign body,

FirsT CATEGORY

The first category of case-reports is divided into five
groups.
First Group

Fracture of right orbit by rifle bullet. (Case 1.)

C. T., Cavalry, wounded May 10, 1915, at L. A rifle-
bullet had penetrated the left supra-orbital region, at 1 cm.
from the end of the eyebrow, and emerged from the right
supra-orbital region near the temporal fossa, 2 cms. in front
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of the temporo-maxillary articulation (Fig. 4). T. lost
consciousness for twenty four hours and was trephined the
next day.

Condition on admission, Jan. 15, 1916. The aperture
of entrance of the projectile is extremely painful to the
touch. The zone of emergence is very excavated, like a
cupola; at this point there is depression of the bones,
frontal and temporal, near the suture between the two
bones, a little behind the external orbital process. No
cerebral pulsation.

There 1s a fracture of the right superior orbital margin,

Fra. 4.

the seat of a large notch, and there is visible here a sinus
from which purulent liquid wells up.

The right upper lid has ectropion; closure of the eyelids
is almost impossible because of this vicious cicatrix. No
defect of movement to the right or left.

Hyperaesthesia of nasal, frontal and lacrymal nerves
is to be noted on the right side; they have all probably
been implicated in the traumatism propagated to the
sphenoidal fissure.

No lesion of the eyeball ; median and deep membranes
are intact.

R. and L. V = 9/10.

The central and peripheral nervous system is normal ;
no meningeal reaction,



40 FRACTURES OF THE ORBIT

Fracture of the superior wall of the left orbit and frontal sinus
by shell fragment. (Case 2.)

R. M., Infantry, wounded May 4, 1916, at V.: shell
wound left superior orbital region. I’ml}hmed Mm 6,
at Saint-Dizier, with extraction of bone splinters. Slow
recovery mnng to suppuration. (Fig. 5.)

Condition on admission, June 15, 1916. There is an
incision about 3 cm. long at the level of the superior
margin of the left orbit, parallel with the superciliary
arch. Another cicatrix is to be seen at right angles to
this arch meeting the first incision at its external third.

This cicatrix, not painful, is the seat of a slight depres-
sion following fracture of the subjacent layer of bone;
no cerebral pulsation perceived.

Radiogram confirms fracture of the superior orbital
margin.,

There is insensibility of the left frontal region following
section of filaments of the frontal nerve.

The left eye is absolutely intact ; no lesion of the media
or of the choroid or retina.

L. E. with 4+ 1 D cyl. axis 90°, V = 5/10.
R. E. =l

Diminished acuity of vision in left eye, explicable by
injury to optic nerve in its bony canal,

I
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Fracture of the right superior orbital margin with consecutive
atrophy of the optic nerve. (Case 3.)

A G Infantry, wounded May 10, 1916, by grenade
explnsiml in the right supra-orbital region. Fragment
extracted at B. On admission, Sep. 3, 1916, there was
a clcatrix 1 em. long in the middle of the right- evebrow.,
Palpation of the superior orbital margin reveals a notch
in the bone, admitting the tip of the index finger; no
foreign bt}dv to be felt. The patient found almost im-
mediately that he could not see with the right eye.

This eye has slight external strabismus fnllnumg the
amblyopia ; it is normal outwardly. No extrinsic muscular
paralysis; the dilated pupil is insensible to natural stimuli.
The consensual reflex from right to left is abolished, but
persists from left to right. No injury to transparent
media. The optic disc is the seat of complete white
atrophy.

R. E. =

The left eye had suffered from a foreign body in the
cornea, which had been extracted at B.

L. E., with 4+ 0-5 D cyl. axis 0°. V = 7/10.

Second Group

Fracture of both orbits by bullets. (Case 4.)

A. R., Infantry, wounded Jan. 11, 1916, by a bullet fired
from a distance of about eighty metres.

Leaving the military hospital at (‘hd.l[]ll‘-», Jan. 14, he
entered our hospital on Feb. 23.

Condition.—The bullet had penetrated near the inferior
border of the left orbit, quite near the inner inferior
angle, in the lacrymal region, and came out near the right
zygomatic arch, 3 cm. in front of the tragus. Tt had there-
fore traversed the nasal fosse. At the aperture of exit
there is to be felt a cicatrix adherent to the subjacent bone.

Examination of the nose shows a transfixion wound with
intra-nasal adhesions.

The tip of the index finger detects, by the inferior
external angle, a crack in the floor of the left orbit, a crack
which &pp{*&ra to be prolonged far backwards. On the
internal wall of the right orbit is an exostosis which impedes
deep palpation of the cavity.
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Ocular Eramination.—The right eye, visual acuity = O,
is outwardly normal. At the posterior pole is a large
choroido-retinal rupture (concussion lesion); the whole of
the papillo-macular region is the seat of patches of choroido-
retinitis, pigmented and proliferating, secondary to haeemor-
rhage into the deep membranes (Plate I1I, Fig. 3).

The lower eyelid, slightly cedematous, is in a state of
cicatricial ectropion at the inner angle.

The left eye is normal.

L.E. V= 10/10.

No injury to the transparent media or the deep

Fia. 6.

membranes. At the aperture of entrance suppuration
from bone persists : some sequestra have been eliminated.
Condition stationary, June 20, 1916.

Fracture of both orbits by rifle-bullet, haemorrhage into the
vitreous body R. E.; macular choroiditis L. E. (Case 5.)
L. M., Infantry, wounded Sep. 25, 1915, at S., by a rifle

bullet, which traversed the facial bones from side to side.

He did not lose consciousness. Admitted Sep. 27.

The bullet penetrated at the level of the zygomatic arch
of the left side, about 5 em. from the external auditory
meatus and 3 em. from the orbital margin. The orifice
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of exit is a little below the right orbital margin, near the
external angle of that orbit (Fig. 7).

Its course is therefore from left to right, and slightly
from below upwards. In its course the projectile has
fractured the floor of the left orbit, the nasal fossee, the
internal wall of the right orbit, and traversed the cavity
in its lower part.

On admission no exophthalmos could be noticed.

The ocular lesions which L. presented are as follow—

R. E. 7 is the seat of a profuse heemor-
rhage, preventing any red reflex. Little by little this

ra. 9=

heemorrhage became absorbed, and by April 4, 1916 there
were—

(1) Large patches of whitish choroido-retinitis, star-
shaped, in the macular region (concussion injuries).

(2) Large fibrous bands covering the optic dise, which
is invisible to the ophthalmoscope (retinitis prnllfm ans).

(3) Atrophy, with some pigmented foci disseminated
about the inferior region of the retina and choroid, in the
track of the bullet (contact lesions),

R. E. =
The eye has slight external squint.
L. E.—Sep. 27, the visual acuity of this eye was 3/10
barely.
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Transparent media are intact. There is a cherry-red
coloration extending over the whole macular field (con-
cussion lesion), and a sprinkling of choroido-retinitis at the
lower part,

April 4, 1916, on his discharge, the acuity of this eye had
slightly diminished.

L. B. V = 2/10 barely.

Bullet traversing the face, bilateral macular hamorrhage.
(Case 6.)
M. R., Infantry, wounded March 12, 1916. Admitted
May 13, frnm Chaumont, via Orleans.

Fia. 8.

Examination.—A 1ifle bullet, from about 150 metres,
had penetrated the left masseteric region, 3 em. below the
middle of the zygomatic arch and 2 em. in front of the
superior insertion of the lobule of the ear, in the interval
comprised between the ascending ramus of the inferior
maxilla and the coronoid process.

The orifice of exit, represented by a star bhf_aped cicatrix,
adherent to the underlying fractured bone, is situated 4 c¢m.
below the external angle of the right ﬂll}lt and 7 em. in
front of the lobule of the rlght ear. The projectile has
therefore traversed the face in a slightly obligue direction,
from behind forwards and from left to right.
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Palpation reveals on the right orbital margin, exactly
in its middle, a loss of bone substance forming a notch of
about 1 em. (Fig. 8).

Examination of the Eyes.—R. E.—The eye is outwardly
normal; no opacities in the media. The ophthalmoscope
reveals a hsemorrhage of the macular region (concussion
lesion), without other lesions of retina or choroid. Disc
intact. The visual field shows the existence of an absolute
central scotoma.

R. E. N =15

L. E.—Similar integrity of the transparent media and
the deep membranes, except in the macular region, the seat
of a slight hsmorrhage, cherry-red in colour (concussion
lesion). The perimetric examination shows the presence of
a relative scotoma,

L. E. V.= 3/10:

Third Group

Fracture of the right orbit by a bullet, laceration of the choroid ;
optic atrophy, R. E. (Case 7.)

F. M., Infantry, wounded Oct. 31, 1914, near 8.
(Marne), by a rifle bullet. From Chalons he was sent to
the Complementary Hospital No. 18 at Bordeaux, where he
was admitted Dec. 4, 1914,

C'ondition.—The projectile entered the cheek on the left
side, three fingers’ breadth in front of the angle of the man-
dible, one finger's breadth above the lower border of the
same bone. It divided the alveolar border of the maxilla,
breaking the premolar and two molars ; it crossed the mouth,
slightly wounded the dorsum of the tongue, perforated the
palatine arch near the median line, traversed the right nasal
fossa and the right antrum, smashing in the floor of the
orbit, and came out in the temporal fossa, near the orbital
margin, at the level of the angle made by the malar bone
with the external angular process of the frontal bone
(Fig. 9). The bullet passed beneath and behind the eye
without touching it.

At the time of our examination the right eye was prop-
tosed ; it deviated downwards and outwards, but there
was no diplopia because of the low visual acuity of the eye.
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No lesions of the anterior segment or the appendages of
the eyve were remarked.

The vision of this eye is quantitative. In the macular
region there 1s to be seen a vast laceration of the choroid,
extending by an arciform prolongation beneath the disc
and resulting from concussion transmitted to the posterior
pole of the eye. The optic nerve is in a fair way to almost
complete white =1truphx

The visual field is not measurable.

Fra. 9.

The left eye is normal. Acuity equals 7/10 and the
visual field is lessened by 107 in all directions.

M. intermittently removes pus from the right nostril;
there is a deviation of the septum to the right and a
thickening to the left, resulting from the seton-like wound.

He was discharged Feb. 12, 1915, in the same condition.

Wound of the facial bones by rifle bullet ; macular and
peripheral choroido-retinitis, R. E. (Case 8.)

i D*, Sergeant, Infantry, wounded by rifle bullet,
Nov. 3, 1915, at M.

Thc hullet fired at close quarters, penetrated 1 em. above
the left zygomatic arch, and came out at the middle portion
of the inferior orbital mar gin, where a depression exists in
the bone in which one could place the tip of the index finger
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(fracture of right orbital margin). At the level of the velum
palati the orifices of entry and exit of the projectile are
visible as it emerged from the facial mass. (Fig. 10.)

Condition.—The wound was cicatrised when we examined
D., who complained that he could no longer see with the
right eye.

This eye presented the following lesions, which are indi-
rect, by contre-coup, by concussion, the projectile not
having touched the eyeball.

Fia. 10.

In the macular region there is a greyish white discolora-
tion with pigmented spots, explaining the feebleness of
visual acuity.

R. E. Vo= 1/104):

The wvisual field shows loss of central vision and defect
in the superior peripheral field.

In the lower and outer part, ¢.e., in relation with the
aperture of exit of the projectile, the retina and choroid
are greatly disturbed; laceration of the choroid with large
patches of white atrophy and pigmented foci, probably
secondary to a hemorrhage en nappe of the deep mem-
branes (contact lesions). (Plate I, Fig. 3.)

The left eye is intact, and its visual acuity normal.

At the end of three months the condition remained
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stationary, and it is probable that these affections undergo
little change.

Fracture of the external wall of the right orbit ; macular
choroido-retinitis ; avulsion of optic nerve. (Case 9.)

J. L., Infantry, wounded at the Dardanelles, transported
unconscious in hospital ship : he went to Egypt and thence
to Marseilles.

Condition.—From the inferior external part of the right
lower eyelid there commences a non-adherent arciform
cicatrix, which passes 4 cm. behind the extremity of the
ey ebrow and is directed towards the upper portion of the
temporal region. In the median portion of the wound is to
be felt a little bony depression, which leads to an extensive
fracture of the outer wall of the orbit, most marked above
and behind, due to driving in of the orbital wall.

The I'l“‘ht eye is outw Emlh normal. The pupil is slightly
deformed because of a leucoma adheerens down and in.
The vision of this eye = 0. There are floating opacities in
the vitreous, but the lens has preserved its physiological
transparency.

The deeper membranes are the seat of serious damage.

In the papillo-macular region, in place of the papllla
there is a large atrophic zone, with, in the centre, a tinge of
seagreen which seems to be due to a light fibrinous organised
clot. The disc has disappeared under the mass of retinitis
proliferans. There is also a narrow elongated laceration,
somewhat arched, yellowish in colour, situated slightly
below the macular region.

The globe has normal tension. Radiography has given
a negative result as regards the possible presence of intra-
orbital foreign bodies.

The left eye is normal.

‘ondition remained stationary until discharge from hos-
pital, April 22, 1916.

Dec. 10, 1916, we again {am,mlned this case with the
ophthalmoscope. The fundus of the eve, less encumbered
by exudation, presented the condition shown in detail in
Plate 111, Fig. 1.

It is a perfect tvpe of awvulsion of the optic nerve
(Plate I1I, Fig. 1).
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Fracture of the external wall of the left orbit by rifle bullet ;
traumatic choroido-retinitis, L. E. (Case 10.)

R. D., Sergeant, Infantry, wounded April 25, 1915, at
E. A rifle bullet had wounded the left external orbital
region. The projectile had struck the lower and outer part
of the left orbit and had come out a little in front of the
left temporo-maxillary articulation. In its course it had
fractured the zygomatic process and the external wall of
the left orbit.

On admission, a large furrow, very deep, is seen on the
left cheek; the cicatricial tissue adheres firmly to the
underlying tissues.

Paralysis of the filaments of the facial nerve going to the
orbicularis inferior was noted, whence a slight ectropion
of the lower eyelid and lagophthalmos.

No disturbance of sensation.

Radiography yielded a negative result, both as to the
possible preaen(,e of splinters and the nature of the fracture.

The eyeballs are normal exteriorly. Visual acuity
| li] '10.

In the left eye the transparent media are intact, but there
are grave injuries to the retina and choroid.

(1) In the region of the macula, an extensive cherry-red
patch, resembling a heemorrhage and giving rise to a central
scotoma.

(2) In the superior and inferior peri-macular region,
patches of atrophic and pigmented choroido-retinitis, secon-
dary to choroidal hcx,nw:rlm,_._gm

These damaged tissues explain the feebleness of visual
acuity, which is 1/50; they are due to concussion of the
region; the eye has not been touched.

Feb. 4, 1916, restoration of the vicious facial cicatrix was
attempted by means of an adipose graft. Results excellent,
and the case was discharged as a convalescent, April 3.

Fourth Group

Fracture of the orbit by a shrapnell ball ; section of optic nerve,
neuro-paralytic keratitis. (Case 11.)

H. B., Lieut., Zouaves; wounded Sep. 23, 1914, at Tr.

The first-aid dmssmg was applied m'ulmdm,teh after the

injury, and reapplied at the dressing station. This officer
) O
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was afterwards sent to Compiégne, thence to Angers and
Bordeaux, where he arrived Sep. 27.

Condition.—He was struck by a shrapnel ball at the mo-
ment of looking out of the trench. Sensation of having the
eyveball torn out, with free temporal heemorrhage and slight
epistaxis. Le médecin-major de l'ambulance diagnosed
hematoma of the orbit, which leads one to suppose that
considerable exophthalmos existed from the outset.

The wound is very small, like a bullet-wound; it is
situated at the superior external angle of the left orbital

Fia. 11.

opening. There is marked exophthalmos, so that the cornea
cannot be protected, closure of the lids being impossible.

The cornea is quite ingensitive, save in 1its internal
quadrant.

The pupil is dilated and immobile,

Examination of the fundus of the eye shows the typical
picture of avulsion of the optic nerve; papilla invisible,
covered by abundant h@morrhage which extends far into
the neighbouring retina and choroid ; the posterior pole pre-
sents, moreover, milky white coloration due to traumatic
retinal cedema, especially in the macular region.

Radiographic examination shows a shrapnel-ball, which
after having crossed the left orbit, has perforated the os
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planum, traversed the nasal foss@, and come to rest in the
right ethmoid, very near the partition and the right orbital
cavity (Figs. 11 and 12).

In the days following the appearance of a neuro-paralytic
keratitis was noted. Under the influence of astringent
dressings the corneal ulceration improved, and there was
diminution of conjunctival chemosis and exophthalmos.

On Oct. 29, 1914, extraction of the projectile was .
attempted. Incision outlining the wing of the left nostril,
passing along the nose in front of the lacrymal region:
section of the nasal bone by bone-forceps. The septum was

LT

Fia. 12,

found to be much distorted. With a curette the track of
the projectile could readily be traced, and it was easily
extracted. Sutures. After-history normal.

Jan. 20, 1915. Notes on discharge—

L. E.—Loss of vision, consequent on section of the optic
nerve. Mydriasis. Very slight corneal nebula. Perfect
preservation of the globe and of its movements.

R. E.—Normal.

Fracture of the left orbit by bullet, section of left optic nerve ;
laceration of choroid, L. E. Detachment of retina, R. E.
(Case 12.)

Y. G., Algerian Sergeant; wounded Aug. 23, 1914, at
0., by rifle bullet; was made prisoner on 25th. Went to
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Charleroi and Diisseldorf. Returned as seriously wounded.
G. came under our care Dec. 3, 1914, with a certificate
attesting the seriousness of his condition.

Examination — Injury by rifle bullet from distance of
about 200 metres. The bullet entered the right cheek-bone
and emerged from the left temporal fossa, two fingers’
breadth behind the orbital arch. The projectile has not
traversed the right orbit:; it has broken the floor at the
level of the malar bone and also near the internal angle (two
fractures), traversed the nasal foss@, and finally left the
orbit (Fig. 13).

1. 13.

[n its course it has caused the following injuries :—

R. E.—In the vitreous there are numerous floating
bodies. Below and to the outer side are seen an extensive
retinal detachment and concussion lesions extending to
the macula. The upper part of the visual field is lost
to near the point of fixation.

R. E., with 4+ 1 D sph., V = 3/10 barely.

L. E.—The left optic nerve has been divided by the
bullet ; it 1s in a state of complete white atrophy; the
vessels are normal. There is also a rupture of the choroid
in the macular region with pigmentary deposit between
the macula and the disc.

L. E. Y =40.
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These injuries are produced by contusion and immediate
pulling on the left eyeball at the moment of injury.

The retinal detachment of the right side was treated
for two months (rest, compression, NaCl, etc.); on his
discharge it was still present, and visual acuity remained
about 3/10. "

Fracture of both orbits ; retinal haemorrhage, R. E. ; retinitis
proliferans, L. E. (Case 13.)
A. G, Corporal, Infantry, was wounded at N. O. May 29,
1915, by a rifle bullet which traversed the face. Admitted,
July 9, 1915.

Condition.—The bullet entered by the left temporal
region and emerged from the right temporal region. The
course, slightly oblique from left to right and from above
downwards, passes behind the external orbital margin,
under the left optiec nerve at the level of the posterior
pole, and nearer the equator when passing the right eye.
The projectile has, therefore, caused a fracture of both
orbits (Fig. 14).

In the right eye numerous retinal hsemorrhages in the
lower part are to be seen, corresponding to a partial loss
of the upper part of the visual field. Macular and para-
macular lesions from concussions ; right eye not touched.
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On the left side, numerous tracts of proliferating retinitis,
In addition there are little heemorrhagic patches to the
outer side and below. In the vitreous are numerous
flocculi; left eye probably touched.

The visual field is the seat of an extensive central
scotoma.

R. E. YV =1]10.
L. E. V = 1/200.

G. has great difficulty in opening his mouth, due to a
lesion of the temporal muscles. There is anwesthesia of

Fig. 15.

both infra-orbital nerves extending to the lower eyelid,
the ala of the nose and the upper lip, more marked on the
left side. He left hospital July 22, 1915: state of both
eyes as on July 10.

Fracture of right orbit, shell wound ; rupture of choroid, R. E.
(Case 14.)

A. St. P., Infantry, wounded Aug. 22, 1914, at L.; from
Lunéville, he was admitted Dec. 7, 1914.

Condition.—The fragment has penetrated the temporal
region a finger's breadth from the outer extremity of the
eyebrow. It has crossed the orbit from above downwards
and from behind forwards to lodge in the roof of the
palate, where radiography revealed it, and where it still
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remains (Figs. 15 and 16). The wound has been cicatrised
for a long time. St. P. states that he noticed the loss of
vision in the right eye immediately after the injury.

The right eye is slightly deviated downwards and out-
wards, due to paresis of the inferior oblique.

The anterior segment is normal; the pupil, which is
equal to that of the other eye, reacts feebly to natural
stimuli.

R. E. V = 1/200, not improved by glasses.

Fig. 16.

With the ophthalmoscope detachment of the retina is
seen below; near the posterior pole, in the region of the
macula, are extensive lesions of the retina and choroid
(probably lacerations), pearly white with some spots of
pigment along the borders. Lesions due to concussion;
eye not touched.

There is, in addition, parsesthesia in the region supplied
by the right frontal nerve.

Left eye normal, acuity = 9/10.

St. P. underwent no surgical interference, and on his
discharge, Feb. 6, 1914, his condition remained stationary.



H6 FRACTURES OF THE ORBIT

Fiith Group

Fracture by bullet of the floors of both orbits ; double retinal
detachment ; maecular lesion on the left by concussion.
(Case 15.)

(., Adjutant-chef, Infantry, wounded Sep. 14, 1914, at
(. From the divisional ambulance to Fismes and thence
to ]inrdu&um where he arrived Sep. 19.

Conditi A rifle bullet, entering the right malar
region near the lower and uuter angle of the orbit emerged
at a point almost identical, near the infero-external dmg]u
of the left orbit.

The aperture of exit is very extensive, about the size of
a crown-piece.

The ocular affections were noticed immediately after
the injury.

The right eye is outwardly normal ; there exists no trace
of wound or contusion of the appendages or of the anterior
segment. Pupil dilated; tension manifestly diminished
(T.—1). R. E. V — Quantitative. The visual field
persists in the temporal segment.

Ophthalmoscopic examination discloses a detachment
of the retina, leaving only a small portion of the nasal
area in situ ; the 1‘111111, eye has been injured by the move-
ment of a fragment “of orbital bone (contact lesions).
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The tension of the left eye is equally subnormal (T. — 1).
Acuity barely 1/20. The visual field shows a lacuna in
the temporal region, corresponding to a retinal detachment
limited to the nasal portion. The vitreous is the seat of
numerous floating bodies, due to heemorrhage.

There is also to be noted anmsthesia of the regions
supplied by the intra-orbital nerves (upper lip, supplied
by anterior dental). C. also complains of a running of
tears from both eyes, indicating that the nasal canals of
the lacrymal passages have been damaged by the projectile.

Usual treatment for retinal detachment.

Feb. 16, 1915, condition as follows :—

R. E, V = Quantitative.
L. E. V = 1/10 good.

No modification of the wvisual fields. The retinal de-
tachment on the right is extensive, principally below and
to the outer side, and in the macular region.

On the left side the disc is pale and surrounded by
pigment. The detachment is lessening, but in its place
are large patches of choroido-retinitis in the macular
region ; right eye not touched (concussion lesions).

C. was discharged Feb. 20, 1915.

Fracture of left orbit by bullet ; detachment of retina, L. E.
(Case 16.)

E. V., Infantry, aged 31, was wounded at Cr., Oct. 12,
1914. From Fontainebleau he was returned to his depot
in the beginning of November, but, complaining of his
left eve, he was sent to the ophthalmic centre of the 18th
Region on Dec. 7.

Condition.—The bullet has penetrated the lower margin
of the left orbit at about a centimetre from the inner
canthus, lacerating the lower eyelid. The aperture of exit
was found in the left malar bone, a little in front of the
left tempero-malar articulation (Fig. 18).

V. has had no surgical interference. The wound is quite
cicatrised. From Oect. 12, the visual acuity of the left eye
has gradually diminished, until on the day of our examina-
tion it was—

L. E. V = 1/50, not improved by glasses,
The ophthalmoscopic examination (Plate VI, Fig. 1)
shows a_retinal detachment in the lower part, reaching
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nearly up to the macular region. There are some floating
opacities in the vitreous. It is probable that the bullet
in its course has brushed against the lower part of the
globe, without leaving any trace on the sclerotic; there
is laceration of the retina and choroid extending to the
macular region (contact lesion). (Plate VI, Fig. 1.)

The right eye is normal :—

R. E., with — 1 D sph., V = 9/10.

There is, in addition, ansesthesia of the left infra-orbital
nerves (left half of the upper lip and left incisors).

In spite of the orthodox treatment for retinal detach-
ment, V. was discharged on Feb. 14, not improved.

Bullet wound of face ; fracture of left inferior orbital margin ;
detachment of retina, L. E. (Case 17.)

A. J., Infantry, bullet wound, Sep. 9, 1914, left facial
region. Dazed by the blow, J. noticed immediate and
complete loss of vision of the left eye, accompanying pro-
fuse hamorrhage in the inferior conjunctival cul-de-sac.
Admitted Sep. 14, 1914.

Eramination.—At the ambulance of Saintoing, three
injuries were noted : one by the left lower lid, one in the
left parotid region, the third on the left shoulder (Fig. 19).

These three wounds correspond to the course of the
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same bullet, which entered at 1 e¢m. from the external
angle of the orbit, perforating the lower eyelid, of which
it divided the free border, fre acturing the orbital margin.
At this point the ocular conjunctiva and the sclerotic
have been slightly wounded. The projectile emerged in
the parotid region and wounded the shoulder at the end
of its course. Radiography confirms the presence of a
loss of bony substance from the inferior orbital margin,
the crushing of the malar bone, and between them a line
of fracture in the zygomatic arch (Fig. 19).

The pupil of the left is deformed; dilated below, in the
direction of the scleral wound. The tension of the eye is

Fia. 19.

reduced (T. — 1). The ophthalmoscope discloses a very
extensive retinal detachment (contact lesion).

This detachment is situated on the side of the scleral
wound, near the aperture of entrance of the projectile.

The acuity of this eye is 1/100, the macular region
being involved in the retinal detachment.

The right eye is normal.

Usual treatment for retinal detachment (compression
bandage, atropine, sub-conjunctival injection of NaCl,
rest in dorsal decubitus).

On leaving hospital, Dec. 12, 1914, no apparent im-
provement had been produced ; persistence of detachment.

L. E. V=" 1010
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Fracture of the left orbit by rifle bullet ; rupture of choroid.
(Case 18.)

A. D., Infantry, wounded Sep. 15, 1914, at S.; under
treatment till Nov. 23. Admitted Dec. 30 for visual
trouble in the left eye.

('ondition.—The bullet entered under the left eye, below
a line dropped vertically from the external corneal margin.
There is no trace of penetration upon the skin of the
evelid, but a small scar of the conjunctiva with slight
symblepharon indicates the orifice of entry. The aper-
ture of exit is found under the left ear immediately behind

—

Fra. 20.

the ascending ramus of the mandible and a finger’s breadth
above the angle of the same bone (Fig. 20).

Radiography shows no bony lesions, although there was
a fracture of the orbital floor.

[n the period immediately following the injury he had
fairly free haemorrhage from the conjunctiva as well as
from the mouth.

Sensation is preserved in the region supplied by the
superior and inferior maxillary nerves; the malar region
and the left cheek present evident signs of inflammation ;
the region is a little tense, red and painful.

The vision of the left eye is quantitative. After dilata-
tion by atropine, no lesions of the anterior segment are
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scen. The bullet has grazed the sclerotic. Transparent
media normal. The deep membranes are the seat of
very serious damage: optic disc softened in outline,
peripapillary and macular pigmentation (concussion lesion),
and pigmentation also in the lower part of the fundus.
In this region an arciform choroidal laceration is also seen
(contact lesion).
The right eye is normal. Visual field intact.

R. E. e

Discharged Feb. 1915, with the ophthalmoscopic appear-
ance in the left eye unchanged.

L. E. V = Quantitative.

We come now to the second category of cases, that of
fractures of the orbit with preservation of the eye and the
presence of a retained foreign body.

SEcoND CATEGORY

Fracture of right orbit ; intra-orbital foreign body, macular
choroido-retinitis. (Case 19.)

C. D., Infantry, wounded at C., Oct. 21, 1914, by shell
fragment in the right temporal region. From A. via Pau;
admitted Dec. 12, 1914.

The aperture of entry of the projectile is found in the
right temporal region. A cicatrix is situated a finger’s
breadth in front of and above the insertion of the ear.
Radiogram shows a large foreign body in the orbital
-;ﬁwlt}, very near the posterior pole of the eyeball. The
direction followed by this foreign body appears to have
been from without inwards and behind forwards, pene-
trating the orbit through the great wing of the sphmmid
(Fig. 21).

Severe orbital inflammation with exophthalmos followed
the injury, but there is no trace of this at the time of
examination.

The movements of the extrinsic muscles are preserved,
with the exception of those which concern the paralysed
levator palpebrae (ptosis of the upper eyelid).

The anterior segment and the transparent media of the
right eye are in good condition, but the deep membranes
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are seriously affected. There is cicatricial and pigmentary
degeneration near the macula and in the outer equatorial
region. Some tracts of proliferating retinitis cover in
places these atrophic patches (organised h@morrhage of
the choroid with retinal lacerations).

R. E. M=l

L. E., with + 1 Dsph.= — 2:5 D eyl., axis 0°, V = 9/10.

Jan. 21, 1915, Kroénlein’s operation, following the
orthodox pumcdure, readily permitted the extraction of
a fragment of shell, with irregular outline, 1 e¢m. long by

Fra. 21.

3 to 4 em. wide, which was found behind the eyeball,
against the optic nerve, inside the cone of the recti muscles.
Post-operative conditions normal ; healing per primam.

D. left hmplml Feb. 20, 1915, for dl‘-{'lh'l;l‘gf_‘ He re-
turned May 25, 1916, cmnpla.mmg of much pain behind
the eye, and exhibiting slight blepharospasm. A new
radiogram showed small fragments of shell disseminated
in the fat of the orbit. The patient insisted upon their
removal; a second operation, with turning back of the
external orbital wall, was performed June 13; powdered
fragments were extracted, no foreign body of any size
being evident. Healing was rapid; relief was obtained
from the symptoms, which were I;llng}- subjective. When
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he went out, July 20, there was no change in the condition
of the eyeball.

Fracture of the superior-external margin of the right orbit ;
intra-orbital foreign body ; extensive choroido-retinitis,
R. E. (Case 20.)
R., Captain, Infantry, wounded Sep. 25, 1915, by shell
in the right orbital region; admitted three days later.
Condition.—The shell-fragment has penetrated the right
upper eyelid, fracturing the upper and outer margin of
the orbit. There is a deep notch in the bone, into which
the tip of the index finger can be introduced (Fig. 22).

Almost complete ptosis of the upper eyelid is present ;
there is very pronounced exophthalmos, not reducible,
probably due to an intra-orbital hematoma.

The pupil is dilated to the maximum owing to paralysis
of the sphincter iridis. There is no effusion into the
vitreous; the ophthalmoscope reveals a disc with softened
contour, seen as though through a mist. In the macular
region is a large haemorrhage, which is continuous above
and to the outer side with a choroidal haemorrhage,
resulting from rupture of this membrane.

R. E. V =0, L. E. V= 10/10.
Radiography demonstrates the situation of the projectile
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(Fig. 23); a voluminous shellfragment has pierced the
muscular cone, injuring the right external rectus and
coming to rest behind the posterior pole of the eyeball
which it has probably bruised directly.

Oct. 4, 1915, Kronlein's operation : after a curvilinear
incision of the integuments external to the orbit, the outer
orbital wall was raised by the gouge. A probe introduced
in the track followed by the ]uﬂjwhle allowed it to be
felt and extracted.

Recovery from the operation was delayed by reason of
several complications,

(1) A neuro-paralytic keratitis occurred, which was
very long in healing, and complete recovery was only
obtained by prolonged occlusion of the globe. A slight
nebula remained when the patient was dhchdrgﬂd

(2) The breach in the orbital bones was the seat of
suppurative osteitis, resulting in a sinus, which lasted till
June, 1916, and was only cured by a further operation, in
which a small fragment of shell and a splinter of bone
were extracted.

On leaving hospital Aug. 4, 1916, the exophthalmos was
not entirely reduced, but the upper evelid had recovered
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its mobility. There was complete paralysis of the right
external rectus. Optic dise still a little blurred; lcu'%
patches of post-heemorrhagic d,tmpluc and plgmcntaly
choroido-retinitis in the macular region, above, to the
outer side, and below,

R. E. ¥ = 11100
L. E. Vi=10/10"

Fracture of left orbit ; intra-orbital, fragment of bullet ; optic
atrophy and atrophic and pigmentary choroido-retinitis.
(Case 21.)

B., Adjutant, Curaissiers, wounded June 21, 1916, at

Fig. 24.

M., by a bullet in right orbital region. Was first at Ch.
Admitted July 18, 1916.

The bullet has entered by the lower eyelid at 11 em.
from the free border. It has fractured the inferior orbital
margin, where, on palpation, a deep notch is felt. Radio-
eraphy indicates the presence of the foreign body in the
orbit, situated in the posterior part, near the apex and
close to the roof (Fig. 24).

In the period immediately following the injury a con-
siderable amount of exophthalmos was produced by the
effusion of blood and inflammatory exudates. On July 18
this exophthalmos had almost disappeared. Some filaments

-
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of the third nerve have been involved; the pupil is
moderately dilated and immobile; the eye is divergent,
owing to paralysis of the nerve to the right internal rectus.
~ Externally the eyeball is normal; transparent media
intact.

Disc atrophie, with traces of old perineuritis.

The posterior pole, in the macular and perimacular
zones, 1s the seat of numerous patches of cicatricial and
pigmented choroido-retinitis. Vision reduced to simple
perception of light. The left eye is normal.

July 25, Kronlein's operation. After resection of the
orbital wall and section of the external rectus muscle the
fibrous track resulting from the passage of the foreign
body was reached. It was found at the apex of the orbit,
near the sphenoidal fissure (Fig. 25).

The copper sheath of a bullet, greatly distorted, was
extracted without difficulty. Post- -operative progress
normal. There remains only a slight paresis of the
external rectus muscle, in a fair way “to disappear. The
exophthalmos, which reappeared after the surgical inter-
ference, pa'aa{-d away in eight or ten days.

Sep. 7, 1916, B. left for three months’ sick leave.
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Fracture of left orbit by shrapnell ball ; optie atrophy.
(Case 22.)

L. T., Infantry, wounded Sep. 16, at V. Was at Fimes
two days later, and then at Casteljaloux. Sent on as con-
valescent, without any surgical interference, he noticed
a rapid diminution of vision in the left eye, and was
admitted Nov. 26, 1914.

Condition.—At the level of the left frontal sinus there
is a cicatrix about 11 em. above the internal superior
angle of the orbit. The base of the frontal sinus has
probably been crushed in.

The left eve is slightly divergent, owing to paresis of
the internal rectus, very faintly marked. The pupil
reacts very feebly to its natural stimuli. The ocular
media are normal, but the optic disc is in a fair way
towards white atrophy, primary, not post-neuritic,

L. E. N=1/30

The visual field is concentrically contracted; blue and
green are not perceived,

Radiography shows the presence of a shrapnel ball at
the apex of the orbit.

R. E. normal. V = 10/10.
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Dec. 3, 1914, the projectile was extracted by a curvi-
linear incision, situated above and to the inner side of the
lacrymal sac. It was found in a bony mass in the wall
at the apex; extraction difficult because of the tenacious
adherence of the newly formed tissue.

Post-operative progress normal.

On discharge, Jan. 17, 1915, recovery was complete, but
the optic atrophy had ]}rnwmsaetl The pallor of the disc
has increased and the visual d{mh is scarcely 1/200.

In April, 1916, L. E. =1

Fra. 27.

Fracture of the right orbit ; intra-orbital foreign body ;
extraction by Kronlein’s method. (Case 23.)

H. L., Zouaves, wound by revolver shot, June 9, 1914.
The shot had penetrated the superior external region of
the right orbit; the size of the projectile was 8 mm. Im-
mediate loss of consciousness, lasting about half an hour;
the sequele of the injury were of the simplest and only
diplopia remained, due to paralysis of the external 1‘9(}1‘115.

L., by acquiring the habit of holding his head in an
mppmlumtb position, sueceeded in suppressing the th];lnpm
and went on active service for eight months. In Nov.
1915, suffering from violent pains in the head, he was
admitted June 1, 1916 (Fig. 27).

Condition —In the supero-external and lateral region of
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the right orbit is a cicatrix, the aperture of entry of the
projectile. This scar is 1§ em. behind the outer limit of
the eyebrow. The bullet, following a horizontal course
from without inwards, has perforated the external orbital
wall behind the eveball and come to rest in the muscular
cone at a distance of 14 em. from the posterior pole of the
eye, in contact with the optic nerve, which has not been
injured (Fig. 28).

The right eveball is normal. The ocular media are

quite transparent; the disc presents no sign of atrophy.
Visual acuity = 10/10.

The external rectus muscle is slightly paralysed, having
probably been perforated by the bullet.

June 10, 1916, Kronlein's n]‘mmtmu with large curvilinear
incision of the llltegllll"iﬂl'll.‘-r over the external orbital wall
The projectile was found in the middle of the four recti
muscles, ensheathed in very dense fibrous tissue. IExtrac-
tion was easy. Post- np-:_‘-rn,tiv{' conditions normal. There
remains only marked paralysis of the external rectus muscle,
accentuating the diplopia of which the patient prmmuﬂh
complained.
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Sep. 14, 1916, tenotomy of the internal rectus and
advancement of the external rectus were performed.
These operations, combined with fusion exercises with the
diploscope, brought about a great improvement in the
diplopia, which still exists to a ‘allﬂ‘hf extent in the region
of action of the right external rectus muscle.

R.E. V=10/10.

Shell wound with intra-orbital foreign body : fracture of the
external wall of the left orbit ; multiple retinal detachments.
(Case 24.)

J. R., Private, wounded at V., March 13, 1916; reached
Bordeaux March 18.

Condition.—A Y-shaped cicatrix is seen in the left
orbito-frontal region, the fork directed towards the ear,
extending from the centre of the left eyebrow to the
middle of the temporal fossa (Fig. 29).

The injury at its two extremities involved the soft parts
only. In its median portion the scar is adherent to the
superciliary ridge, in a bony depression corresponding to
the external margin of the orbit, which has been bevelled
off by the [JI‘UJE“(‘tlI("

Radiography discloses a loss of substance in the external
and superior orbital region, a zone from which several
splinters have been extracted, as well as a fragment of
shell, which was intra-orbital and situated above the
eyeball.

The violent contusion had caused profuse haemorrhage
into the vitreous of the left eye, which during the first
months of his stay in hospital did not allow of examination
of the fundus. Tension reduced (T — 2).

L. E. =

May 25, 1916, the ophthalmoscope showed almost com-
plete disappearance of the hemorrhage into the vitreous,
only some floating opacities remaining. There are large
retinal detachments, one peripheral in the nasal equatorial
region, the other occupying the macular region and the
temporal region (contact lesion). The disc is slightly pale
(Fig. 30). Visual acuity 1/200.

This condition does not appear to be final, for traumatic
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Frag. 29.

Fra. 30.
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retinal detachments improve and disappear with the lapse
of time.
R..E. normal. Vo= a0,

Fracture of left orbit ; intra-orbital foreign body ; macular
choroiditis. (Case 25.)

J. H., Officer, Colonial Artillery; wounded .‘3'.9} 1914,

at A bv shell fragments, in left orbital region. At ”’lL

Orleans hospital till Sep. 20, when he was returned to

his depot. Complaining that he could not see, he was
admitted Nov. 15, 1914.

Fia. 31.

Condition—H. presents a wound near the external
canthus of the left eye. The projectile has penetrated
the orbit, fracturing the infero-external margin, where
there is a small cicatrix with symblepharon at the n]mlhue
of entry. Immediately following the injury considerable
Mﬂphthalmm was plmlu{,ed hy intra-orbital effusion of
blood, of which no trace remains (Fig. 31).

There is no lesion of the appendages: the movements
of the globe are well preserved ; no affection of the anterior
Hl.'gnent or the transparent media. With the ophthal-
moscope, however, one notes a well-marked macular lesion,
with a zone of atrophy, and below it a zone of pigmenta-
tion. Further, in ﬂm neighbourhood of the aperture of
entry there is to be seen an extensive patch of atrophic



PRESERVATION OF THE EYEBALL 73

and pigmented choroido-retinitis, indicating that the shell
fragment, in penetrating the 1b1t has grazed the eyeball.

Perimetric examination reveals the existence of a central
scotoma extending into the upper part of the visual field.

L. E., with ++ 0:50 D sph., V = Quantitative.
R. E. normal. N =10/10.

Radiography shows two shell fragments. The more
bulky seems to be in the antrum. The smaller is in the
left url}it behind the eyeball.

Nov. 22, 1914, the orbit was opened from the outer side,
after a curvilinear incision, but without excision of bone.
The eye, after section of the external rectus muscle, was
hooked 111%511{15 the portion of shell, encapsuled in fibrous
scar-tissue, was r‘emlih' removed.,

Post-operative progress without inflammatory com-
plications, but, shortly after, blepharospasm appeared,
probably caused by irritation of the infra-orbital nerve,
consecutive to the traumatism and the temporary sojourn
in the region of the nerve of the foreign bodies which were
now removed.

The nerve was resected in the orbit Dee. 15, 1914,
Blepharospasm quickly disappeared, and H. was discharged
Jan. 4, 1915, with the vision of the left eye unaltered.

§ II.—Pathology of the Visual Disorders

First Group

The visual affections of the first group are explained
by damage to sensory nerves (lacrymal, frontal), the
various motor nerves, and by lesion of the optic nerve,
the consequences of the propagation to these organs of
fractures of the orbital vault, radiated or by contre-
coup.

Atrophy of the optic nerve, following injury of the
nerve, upon which many authors, and particularly
CuoavverL and NIMIER have insisted, explains itself :
it is not so easy to account for the tmphw and sensory
affections presented by the patmnt& particularly by
the cases of enophthalmos. (Case 39 ef seq.)
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It is probable that in cases where enophthalmos
has occurred the sympathetic nerve has been injured
at its entry into the orbit or within the orbit itself.
Section of the cervical sympathetic, or rather, the
suppression of the action of this nerve, will explam
enophthalmos satisfactorily. Laceration of the nerve
filaments produces this result, but irritation, continued
excitation of the same nerve filaments, also induces it,
for the excitability of a nerve diminishes in proportion
as the excitation is prolonged and increased in intensity,
so that a very prolonged irritation amounts to the same
as section—that is to say, to enophthalmos.

This enophthalmos is therefore equally well explained
by complete laceration, section of the trophic nerve
filaments, and by irritation of these nerve filaments
prolonged over a long period:; continued excitation,
prolonged irritation, as well as laceration of the nerves,
are themselves explained by radiation of the cranial
fracture into the sphenoidal fissure.

Second Group

The macular lesions we find in eyes which are
to all appearance absolutely intact, disturbed at
a distance by injury implicating the bony mass of
the face, far from the orbit, result from the propa-
gation of the vibratory concussion to the orbital
contents by way of the fossa and the pterygo-maxillary
fissure.

The eye is raised, shaken as a submerged boat would
be when struck by a deep wave, attacking it from
beneath. It is probable that thiz concussion of the
whole mass of orbital fat, which is semi-fluid at the
temperature of the body, is the cause of the ruptures
produced in the deep membranes.

How is it that these injuries are often exclusively
macular, and that when ruptures occur elsewhere the
chief lesions are at the posterior pole ? It is possible to
explain such localisation : in the first place, by this fact.
that the macular region is the most fragile, the most
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sensitive to injury and to traumatism; in the second
place, because the eye, tossed forward by the wave of
oscillation which agitates the depths of the orbit be-
hind the globe, is held back by the optic nerve firmly
attached to the apex of the orbit.

This traction is exerted on the whole of the posterior
pole, and hence localises ruptures and hemorrhages
to this region. Sometimes patients whose faces
have been severely contused have lost central vision
without the macula presenting any visible lesions.
One must beware of concluding that this is due to
malingering : central scotomata are quite well explained
by the existence of disorders which are invisible by
ophthalmoscopic examination.

Third Group

The affections of the third group, which are conse-
cutive to the depression, the impaction, more or less
marked, of one of the walls of the orbit, are amenable
to the same explanation, and one can understand that
they may be even more marked than when the projec-
tile has traversed the bony mass of the face without
altering the conformation of the orbital cavity. Here
it is the pillars and the sides, not the basement of
the vault, which are assailed ; it is easy to understand
that the organs which are contained in the orbital
cavity are more seriously affected by the injuries which
crack or perforate the actual walls and pillars of the
edifice.

In this third group there are macular lesions which
are explicable by the mechanism we have explained
above ; but there are also vast choroidal lesions which
are ruptures resulting from the violence transmitted
by the fluid material. These latter lesions vary in de-
gree according to the amount of depression of the orbital
walls and the severity of the shock.

They are remarkable from the point of view of locali-
sation by the fact that they are always situated on the
side of the orbital fracture ; the wave which jars the soft
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-—.\_i

parts starts from the site of the fracture and strikes
the eye in front of it with a sharp blow, rupturing its
membranes. It is agreed that the tearing affects first
and foremost the chnmld, which bleeds; the blood
lifts up the retina and detaches it. W hen the latter
membrane is itself torn a choroido-retinitis proliferans
is produced, a condition of which we have seen a large
number of typical examples.

Summing up, in the third group we find—

(1) a definite macular lesion; (2) a choroidal rup-
ture, most frequent ; sometimes choroidal and retinal
ruptures, on the side of the fractured orbital wall.

Fourth Group

When the projectile has traversed the orbit without
touching the eye it is obvious that very different results
may be produced according to the organs—muscles,
motor and sensory nerves, etc.—which are injured.
The same bullet may traverse both orbits and sever
both optic nerves behind the globe. We have noted
several cases of this nature. When the optic nerve
has been divided, or when it has been severely bruised,
much damage is done at the posterior pole owing to the
traction exerted on the eye by the nerve. The force,
before dividing and bruising the nerve. thrusts it
violently forwards in the direction in which the pro-
jectile is travelling, and tends to tear it from its inser-
tion in the eyeball.

Cases 9 and 10 (Plate III, Fig. 1; Fig, 35) are
examples of this type. The pathogenesis of such
lesions presents no obscurity.

Lacerations of motor and sensory nerves and of
muscles can be readily explained ; there is no need to
stop to consider them.

Fifth Group

The fifth group of ocular disorders comprises cases of
direct contusion of the globe, without rupture of its
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walls, by a projectile which passes it tangentially and
to some extent grazes it.

Under these conditions there are always lesions ex-
actly where the missile has touched the eye. They are
contact lesions, and are of the nature of ruptures of the
choroid and retina.

Often the two membranes are simultaneously torn,
owing to the violence of the shock; the destruction is
very great, has its point of election at the point touched,
and is readily propagated to the macular region. The
macula is in consequence often implicated under
these circumstances, but not as an isolated and separate
lesion. In such cases the eyeball may be disorganised
without being ruptured. Obviously, if the missile
passes too near the eye it destroys it by making it
burst, but we are not speaking of ruptures of the globe.
Our fifth group comprises the cases in which the eye is
directly contused by a projectile, which grazes it in
passing, without rupturing it. It is evident that under
such circumstances we must expect to find the greatest
destruction in the deep membranes. From the site
of contusion lacerations spread out into all directions,
especially involving the posterior pole, which is always
very sensitive to injury.

The visual troubles which are produced in the cases
in which fracture of the orbit is complicated by the
presence of a foreign body are explained in the same
manner as in the cases belonging to the two last groups.
It is needless to consider them further.

§ III.- Description of the Visual Defects

Such are, from the point of view of their mechanism,
the affections of the visual apparatus which are caused
by fractures of the orbit in which the eye is preserved.

We must now discuss each in turn, studying them in
the following order :

(A) Nerve lesions: 1st, motor; 2nd, sensory: 3rd.
sympathetic; 4th, those of special sense,
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(B) Lesions of vessels : Ophthalmic artery and vein ;
traumatic heemorrhage into the orbit.

() Lesions of the intrinsic and extrinsic muscles,

Affections of the eyeball: 1st, of the transpa-

rent media ; cataracts, luxation of the lens: 2nd, of
the membranes, (a) uveal tract; (b) retina, traumatic
detachment.

(E) Traumakic enophthalmos.

We shall study these various disorders under their
separate headings

A —LES1ONS OF NERVES : MOTOR, SENSORY, SYMPA-

THETIC, AND OF SPECIAL SENSE

In order thoroughly to grasp the nervous affections
which are brought about in the visual apparatus by
injuries to the orbit it is necessary to bear in mind the
sphenoidal fissure, which we represent here according
to the recognised authorities.

No anatomical description will be given—the reading
of the legend which accompanies the illustration will
suffice to enable our readers to follow the demonstration
of the cases we have observed.

It is easy to understand which nerve trunks will be
most likely to be implicated by a fracture radiating
into the roof of the orbit, or by a direct blow upon the
wall of the orbit.

(1) Moror NERVES

The nerve most often injured is the oculo-motor
(I1Ird); this paralysisis duein the majority of cases to
a fracture of the superior wall of the sphenoidal fissure,
particularly of the anterior clinoid process, on account
of the relations of the nerve with this process. Fre-
quently there co-exists, for the same reason, a traumatic
amaurosis. The same reasoning does not apply to the
sixth nerve, which is the farthest removed from the
superior wall of the sphenoidal fissure ; paralysis of this
nerve is usually due to fracture of the base.
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Paralysis of the fourth nerve may be equally due to a
fracture of the roof of the sphenoidal fissure, for this
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F1a. 32.—The sphenoidal fissure and the organs which pass
through it (after Testut and Jacob).

The sphenoidal fissure is viewed from the interior of the cranium.
The periosteum and the dura mater which close it have been in-
cised and the flaps hooked back. The cavernous sinus has been
opened.,

1. Inferior border of the sphenoidal fissure. 2. Superior border.
3. Anterior eclinoid process divided at its base. 4. Posterior
clinoid process. 5, 5. Ring of Zinn. 6. External rectus muscle.
7. Lacrymal nerve. 8. Frontal nerve. 9. Pathetic (fourth or
trochlear). 10. Motor oculi (third). 11. Common trunk of lac-
rymal and frontal nerves. 12, Nasal nerve. 13. External motor
oculi (sixth). 14. Inferior ophthalmic wein. 15. Inferior wvein.
16. Cavernous sinus. 17. Internal carotid. 18. Optic nerve. 19.
Superior maxillary nerve. 20. Ophthalmic of Willis (first division
of the fifth). 21. Orbital fatty tissue.

nerve is quite close to it; paralysis of the ophthalmic
branch of the trigeminal may be due to the same cause.
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When the whole of the trigeminal is implicated the
explanation of its paralysis must be sought in a fracture
of the apex of the petrous portion of the temporal bone.
These are the conclusions to which FeErrox arrived
in an excellent Thesis on this subject (Lyons, 1901),
This author, moreover, very justly remarks that paraly-
sis of the nerves of the orbit, when they have not an
orbital cause, are symptoms of fracture of the base of
the cranium.

This is not the place to demonstrate the mechanism
by which fractures of the cranium are propagated to
the orbital vault. We refer readers to the authorities
on this question, especially to the article ** Orbite ”
by Rorver, in I'Encyclopédie d’ Ophtalmologie ™ (Vol.
VIII) ; in order to comprehend the cause of the nerve
lesions which we have observed in orbital fractures it
will be sufficient for us to recall the anatomical data
given in Fig. 32.

We have seen four cases of paralysis of the third
nerve, two of paralysis of the sixth, one of paralysis
of the fourth. We have noted another disturbance in
the action of the superior oblique due to dislocation
of the pulley of this muscle. When the sixth nerve
is affected the cause is most frequently orbital ; we
have twice found paralysis of abduction after fractures
by direct shock upon the temporal wall of the orbit.

(2) SENSORY NERVE

The trigeminal, in fractures of the orbit, may be
damaged not only in its first branch, the ophthalmic
of WiLLis, but it is not uncommon to find that fracture
of the floor of the orbit implicates the superior maxillary
nerve, which is rarely divided, more often compressed.
Angesthesia in the corresponding region follows, and
often too, signs of irritation, of which we have notes
of two cases presenting an obstinate blepharospasm
which yielded only to surgical interference. In the
first case a piece of shell, penetrating 1 em. below
the inferior orbital margin, probably damaged the
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intra-orbital nerve before coming to rest in the orbit,
from which we extracted it. The second patient was
struck by a projectile which smashed in the orbital
floor without penetrating the tissues. The blepharo-
spasm was confined to the lower eyelid. We performed
on both subjects resection of the nerve trunk in the
orbit, according to the orthodox procedure, and the
contractions of the lids rapidly disappeared in the period
following the surgical interference.

(3) SYMPATHETIC NERVE

Branches of the ophthalmic nerve of WILLIS may
be injured and with them the vaso-motor filaments
they contain, and it is not rare, in addition to corneal
ansesthesia, to see neuro-paralytic troubles, the more
readily explicable because the sympathetic filaments
may have been equally affected by the traumatism.

It is not impossible, however, for the injury to impli-
cate all the nerves at the same time, with the exception
of the sympathetic, and we have met with an interesting
case which merits consideration from this point of
view,

Fracture of left orbit; total ophthalmoplegia ; optic atrophy
L. E. (Case 26.)

J. A., Infantry, wounded Sep. 30, 1914, near R. At
Chalons till Dec. 4; admitted Dec. 8.

Condition.—Struck by shrapnel ball in the left temporo-
parietal region, two fingers’ breadth above the insertion
of the ear, three fingers’ breadth behind the extremity of
the eyebrow.

Radiography in profile shows the projectile situated
immediately in front of the sella turcica; and the radio-
gram, taken from in front, indicates its presence against
the superior internal wall of the left orbit. It has there-
fore in its course involved the apex of the orbit slightly
in front of the sphenoidal fissure, which it has doubtless
smashed in (Figs. 33 and 34).

The upper eyelid is in a condition of complete ptosis.
The eyeball is quite immobile; all the extrinsic muscles

G



&2 FRACTURES OF THE ORBIT

are paralysed. There is no exophthalmos; but the+ eye
is slightly deviated to the outer side, in the orbital axis.

The anterior segment is normal ; the pupil, very dilated,
reacts neither directly nor consensually (Fig. 34).

The anwesthesia extends over the whole of the region
supplied by the trigeminal, total for the ophthalmic branch
of WrLLIs, partial so far as concerns the dental and infra-
orbital branches.

Fic. 33.

Ophthalmoscopic examination reveals white atrophy of
the optic nerve; the veins are normal, but the arteries are
very slender.

L. E. =
The right eye is intact. No lesion of the transparent
media or deep membranes. The visual field is normal.
R. E, with +1 Dsph,V =1.

Taking into consideration the very deep situation of the
projectile, the dangers inseparable from its extraction,
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and the pertect tolerance for it displayed by the brain,
surgical interference was postponed, and the patient left
hospital March 9, 1915.

In this curious case, all the nerves of the eye without
exception were implicated, and still the eye survived.
It only presented neuro-paralytic phenomena ; the fact
must be explained by preservation of the ophthalmic

ganglion, that tiny brain of the eye, which continued
to control its nutrition.

Of all the lesions presented by the nervous apparatus
of the eye those of the optic nerve must be dealt
with at greatest length.,

(4) LEsioNs oF THE Opric NERVE
It is convenient to divide the traumatic lesions of
the optic nerve resulting from injuries of war into
three classes, according to localisation : (a) the intra-
ocular portion; (b) the retrobulbar portion, which
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contains the central artery and veins; (¢) the non-
vascular portion, which extends from the optic foramen
to the entrance of the central artery and vein.

(@) Intra-ocular portion ; traumatic lesions of the
papilla—These are the injuries which we find when
the papilla has been torn out by a sudden stretching
of the optic nerve. A blunt instrument or a metallic

Fra. 35.—Avulsion of the optic nerve.

fragment sharply pushes aside the nerve, tears it out.
so to speak, and detaches it from its insertion into the
globe. We have observed several examples of this
condition in which the ophthalmoscopic appearance was
similar to that which GoNIN gives in the Encyclopédie
francaise (Vol. VII, p. 534).

Free heemorrhage at once follows the avulsion, and
when the blood has absorbed we see the remnants of
torn vessels and sometimes a deep excavation due to
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rupture of the sclerotic. In a case of Pagenstecher’s
the merve had been absolutely torn out from the
scleral ring, and the retina had been dragged into the
opening.

In this manner a traumatic excavation of the
disc 1s produced, a sort of coloboma or surgical
conus, much more pronounced than the glaucomat-
ous excavation. GONIN quotes a case of BIRCH-
HirscHFELD'S in which the difference of level was
2 mm. This excavation may become filled with pro-
liferating connective tissue, in the same manner as in
retinitis proliferans.

Gunshot wounds of the temple in attempts at suicide
have afforded opportunities for the study of this type
of lesion, of which we have notes of several cases
amongst our wounded (Fig. 35, and Plate III,
Figs. 1 and 2). It will be understood how, besides
total or sub-total awvulsion of the papilla, partial
luxations, more or less pronounced, may occur, and
between the most complete total detachment and the
most moderate partial luxation i1t 1s easy to conceive
all the varieties which have been demonstrated at our
centres of military ophthalmology.

(b) Lesions of the nerve in the retrobulbar portion
which contains the central artery and vein.—A projec-
tile entering the orbit immediately behind the eye
may divide the nerve more or less completely,
tearing it, and with it the vessels which it contains.
In these cases an ischaemia of the central artery is
caused, presenting the ophthalmoscopic picture of
embolism. To produce this ophthalmoscopiec appear-
ance it is not even necessary that the nerve should be
lacerated ; it is sufficient that the artery should be
torn, with or without the wvein. HIRSCHBERG has
reported a case of section of the optic nerve in
which, in the course of two months, the retinal
circulation became re-established at the same time
as a visual acuity of 1/20. It is quite possible that
in this case there was only a lesion of the central
artery, and that the retinal circulation became restored
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later by a collateral circulation between retinal
arteries and those of the ciliary body; for anatomy
demonstrates at the same time the difficulty, and
the possibility, of the re-establishment of the retinal
circulation by this mechanism.

The gravity of such a disaster does not need to be
demonstrated. When the artery and the wvein are
lacerated the functions of the retina are abolished ;
and when the optic nerve is seriously contused the
rupture of the nerve filaments adds an additional
complication, and causes atrophy of the disc, a fatal
consequence which also follows destruction of the
vessels alone.

The condition is not so grave if the contusion of the
nerve is so superficial as not to interfere with the circu-
lation in the central artery and wvein. It is known
that the nerve can be pulled on fairly strongly without
the vessels suffering ; indeed, ntretvhmg of the optic
nerve has been recommended in cases of atrophy by
De WrCKER, who hoped thus to restore the nutrition
of the nerve by stimulating the circulation of blood in
the vessels which it contains.

It is, however, rare for the optic nerve to be pulled
on and bruised by a projectile without causing gross
damage, and consecutive papillary atrophy is the
ordinary result of traumatism. Moreover, when the
foreign hudv is bulky, as in Case 20, at tlw same time
as the nptu* nerve is bruised, the posterior pole is also
the seat of grave lesions (profuse hzmorrhage in the
macular region, and a veritable lake of blood in the
choroid, resulting from the rupture of a vessel).
Radiography and Kronlein's operation showed that
in this case the projectile was behind the globe and
in contact with the nerve.

(¢) Lesion of the merve behind the site of entry of
the vessels.—In military surgery the optic nerve may
be wounded directly by a penetrating foreign body,
or indirectly by a fracture radiating towards the
optic foramen, where a splinter may lacerate it as it
passes through the foramen opticum,
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(d) Daurect injuries.—These occur after the entry into
the orbit of foreign bodies, shrapnel, fragments of
shell, etc.; at the same time as the injury to the
optic nerve the projectile may have grazed and more
or less bruised the eyeball, which may itself present
direct lesions. It may happen that vision is only
partially destroyed, and Gonin in his article in the
Encyclopédie francaise d” Ophtalimologie (Vol. VII, p. 537)
reports a case in which, after wound of the nerve by
a fragment of lead, there was partial loss of vision;
that is, a great exception to the rule that injury to
the optic nerve by a projectile is followed sooner or
later by complete atrophy of the nerve.

Such was our experience in a case in which the pro-
jectile, the sheathing of a bullet, was found after a
Kronlein operation in the apex of the orbit, near the
sphenoidal fissure (Case 21).

When the projectile is at the apex of the orbit, in
contact with the nerve, in Cases 22 and 26, it may act
by compression and bring about a simple primary
white atrophy, 7. e. not neuritic.

It may happen, further, that a large projectile
enters the orbit, comes to rest within the muscular
cone, without implicating the optic nerve. and leaving
the eye with good vision. This happened in Case 23,
where a shrapnel ball, following a horizontal course
from without inwards, having perforated the external
orbital wall behind the eyeball, came to rest in the
cone of muscles 1} em. from the posterior pole of the
eye, at a very ‘:}IDI't distance from the optic nerve,
which remained intact. When the intra-orbital fmmgn
body is outside the muscular cone the optic nerve is
much more likely to remain unharmed. This occurred
in Case 20, where the shell fragment lodged above the
globe and provoked, by direct contusion of the eye-
ball, serious damage in the deep membranes—
hmmorrhmge into the vitreous, choroidal rupture,
retinal detachment,

(e) Indirect injuries.—These are consecutive to frac-
tures. All ophthalmic surgeons who have experience
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of industrial acecidents know how frequently falls upon
the head and fractures of the cranium are followed
after a certain lapse of time by loss of vision on one
side. Here we are dealing with those radiated frac-
tures which, at the optic foramen and the sphenoidal
fissure, lead to laceration of the wvasculo-nervous
bundle which represents the hilum of the orbit and
the eye. It is now a long time since this anatomico-
clinical theory, foreseen by some clinicians, was shown
to be scientifically accurate by Berrix. We have
proved that in our cases these radiations were invariably
due to injuries to the frontal bone.

Lesion of the optic nerve, moreover, may not be
very serious, and absolute blindness does not always
result. WILBRAND and SAENGER, out of 100 cases of
unilateral optic lesions, following cranial traumatism,
have recorded 50 cases of complete and permanent
blindness, 4 cases of total blindness at the outset,
which terminated by complete recovery, 17 by pﬂltla-]
recovery with limitation of the visual field, and
cases in which the lesion of the nerve had been partial
from the outset.

From this it follows that one must be very circum-
spect as to the prognosis of such lesions, especially
when they affect soldiers, candidates for discharge and
a pension, whose visual acuity is not always easy to
determine. We have observed a recent example
(Case 60), in which, after severe injury to the left
temporal region, which demanded trephining, the
visual acuity, by reason probably of lesion of the left
optic nerve, had fallen to 1/10. The patient obsti-
nately Iaept to this figure, when, by the test of the
reversed image, we had convinced ourselves that it
was at least 1/3.

In certain cases the traumatism is shown only by a
central scotoma. In this case it is well to think of
compression of the optic nerve; this compression
atfects by preference the macular bundle whose delicate
functions are readily deranged. Under such circum-
stances probably there is swelling of the optic nerve,
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or compression by a profuse intra-orbital heemorrhage,
or still more likely, heemorrhage into the sheath.

This condition of hsemotoma in the tunies of the
optic nerve merits particular attention.

HEMATOMA OF THE SHEATHS OF THE Orric NERVE

Is effusion of blood into the sheaths of the optic
nerve common after the orbit has been traversed by a
projectile ?

Is the classic opthalmoscopic picture, consisting of
a brownish peri-papillary margin, often observed ?
These are the two questions which the military oph-
thalmic surgeon must put to himself, and our answers
must be in accord with the observed facts and recorded
cases.

A few words in the first place to set the question
fairly before us.

Maenus and D WECKER and several others have
sought to define precisely the clinical and anatomical
signs of haemorrhage into the sheaths of the optic
nerve.

Macenus set himself to demonstrate: (1 that
heemorrhage of the nerve is followed in a few hours
by characteristic peri-papillary and macular changes ;
(2) that the hsemorrhage is accompanied by a nar-
rowing, more or less marked, of the arteries, with
hypereemia of the veins; (3) that the visual field
becomes obscured from the centre towards the periphery
in heemorrhage of the nerve.

To all these signs DE WECKER adds another which
he considers to be very important, viz. the appearance
of a peri-papillary flame-shaped hamorrhage, and of
minute hsemorrhages surrounding the macula, He
agrees, therefore, that effusions of blood in the optic
nerve extend to the retina, and he even believes that
certain haemorrhages of the vitreous come from the
vaginal spaces of the optic nerve.

RorLLET and ABADIE support this view; they
describe a peri-papillary layer of blood quite visible
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with the ophthalmoscope, and we find similar asser-
tions in the treatises of SCHWEIGGER and GREEFF, of
DIMMER, in ScHMIDT-RIMPLER' S manual, ete.

GoxinN, who has written a very interesting work on
this f-a'ubjmf develops an opinion contrary to that of
Maanus and DE WECKER.

He is Df opinion that there is no case which supports
these doctrines concerning the ophthalmoscopic signs
of apoplexy of the optic nerve. He says that there is
not a single case on record of this “ sudden blindness
which, after presenting the picture of retinal ischemia,
was proved by autopsy to be due to an effusion into
the sheaths or the substance of the nerve:; on the
other hand, there is not a single case of proved vaginal
apoplexy which manifested the ﬂ]}llilmlmf}wf}pm signs
of obstruction of a central artery.’

Following the same sequence of ideas, and in con-
firmation of GONIN'S opinion, particular attention
should be given to a remarkable work by Duruy-
Duremps upon hematoma of the sheaths of the optic
nerve in meningeal hemorrhage. In an historical
essay of the h]giwh’r value this author shows that
haemorrhage of the optic nerve of traumatic origin is
due to the penetration into the vaginal cavity of
blood effused in the cranial sub-arachnoid space.

Histological study in a first case proves that the
intra- Vagmal heematoma does not extend towards the
globe beyond the anterior extremity of the cavity and
does mot cross the scleral barrier: blood does not
penetrate farther along the trunk of the optic nerve.
There were certainly in this case small islets of retinal
hemorrhage, but these hsemorrhages have no direct
relation with the vaginal haematoma of the nerve of
special sense of the eye.

In a second case, having to do with a spontaneous
meningeal hemorrhage, Duruy-Duremes has demon-
strated the same precise anatomical facts ; the haemor-
rhage does not extend as far as the dise: it infiltrates
the innermost fibrous bundles of the dural sheath,
particularly as far as the central vessels, which it
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surrounds with a continuous mantle. In these cases
the ophthalmoscopic signs are not as Maanus, DE
WECKER and the classic authorities in general have
taught, those of retinal ischemia, but simply cedema
of the papilla, with dilatation of the veins, and retinal
h@emorrhages which have arisen in sifu, consecutive
to difficulties in the circulation due to the compression
of the central vessels.

Such are the older teachings (Maanus, DE WECKER,
ete. }and the recent opinions {(nzwrm Duruy- DUTE‘\[P&)
concerning h@matoma of the optic nerve. We make
no pmtvn&mn of writing an historical essay, however
incomplete, on the question, our object h-:,mg merely
to contrast the two points of view, which are still
sub judice.

It now remains only for us to state on which side
we should range ourselves, after having observed a
considerable number of grave injuries of the optic
nerve which should certainly have been frequently
accompanied by hsemorrhage into the sheaths. We
say, modestly, ** which should have been accompanied,”
because, as a matter of fact, we have not any histological
examinations to throw into the arena of discussion,
not having had, fortunately, to make autopsies on our
wounded. It is, however, impossible that the optic
nerves, bruised, lacerated by bullets, or shrapnel balls,
or irregular shell fragments, which we have observed,
should not have bled often into their sheaths, and,
clinically speaking, we have many times been con-
fronted with traumatic vaginal hsematomata of the
optic nerve.

We owe it to the truth to state that we have not
found on a single occasion the ophthalmoscopic signs
and clinical symptoms ﬂf retinal ischemia, and that
we have never observed the papillary t*ﬁlmfm of blood
upon which ABapie has insisted. In civil ophthal-
mology it has been the same; after having examined,
as happens to all ophthalmic surgeons in extensive
practice, many injured persons ‘whﬂ have suddenly
lost the sight of one or both eyes, we have never seen
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the blood well up into the eye from the sheaths of the
optic nerve, and we have the impression that GoNIN
and Durpuy-DureEmps are right. Most certainly the
anatomical researches made, notably by the latter
author, count in the debate for much more than our
impressions as clinicians, but it is not permissible to
omit to state that our clinical observations and their
pathological anatomy are in perfect accord.

One point, however, merits to be brought into relief.
I have not found peri-papillary hsematomata and
intra-ocular effusions of blood consecutive to hsemor-
rhages of the optic nerve, but I have sometimes seen,
a considerable time after the traumatism, the brownish
pigmented ring of which the classic authorities speak.

I have observed it recently in patients suffering
from serious injuries which caused at the outset,
without any lesion, a complete loss of central visual
acuity ; vision became re-established gradually in the
course of time.

Fracture of the right superior orbital margin; hamorrhage
into the sheaths of the optic nerve. (Case 27.)

. Infantry, wounded Jan. 10, 1916, by shell-fragments,
uf which one had caused a Hll'ﬂ’ht doprﬂaanm of the rlghi,
superior orbital margin, from w hich it had been extracted.
According to the patient’s story the shell burst at a dis-
tance of about I metre, and the ex]mlnalnn was followed
by total loss of vision of both eyes. The sight of the left
eve returned twelve hours later, but the right eve {ml}
commenced to perceive light three weeks after the mjury.

On his arrival acuity was as follows—

R. E. Perception of light.
L. E. V = 3/10.

No lesion of transparent media nor of deep membranes.
The visual field, taken Jan. 19, shows irregular contours
on the left side, with peripheral contraction and a semi-
annular para-central scotoma.

Condition.—March 3, 1916, the pupil reacted feebly to
light. There is slight inequality of pupils.
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The accommodation reflex exists, but is enfeebled:
consensual more energetic in the L. K.

March 3.—R. E. V = 1/20.
L: E. V = 4/10.

On March 6 there is reported for the first time, on the
temporal border of both discs, a blackish-red pigmenta-
tion, bordering the scleral ring, leading one to think of a
heemorrhage of the sheaths; these pari-papillary half-
rings can {11'11\. be blood or blood débris, which has taken
several months to arrive at the disc.

].-J* .i“d. 1‘7 —_— 4:}'[].0
R.E. V= 5/10.

The visual field taken at this date shows a concentric
shrinking without central scotoma.

March 27, 1916, R. and L. E. Reflexes normal, no
lesions of the fundus, except the pigmentation reported on
March 6, which remains stationary in both eyes.

Visual fields normal. No contraction, no scotoma, no
dyschromatopsia.

R. E. N =101
L. E. N =100,

At this date one may regard the patient as having
recovered. It remains to be seen what course will be
taken by the pigmentation of part of the scleral ring.

April 4, 1916. The slight red pigmentation bordering
the scleral ring persists, but shows a tendency to disappear.

Discharged April 4, 1916.

Fracture of left orbit ; right macular choroido-retinitis.
(Case 28.)

J. B., Infantry, wounded at V., Feb. 29, 1916, by shell
fragment. Dressed at once, he was sent to B. and Limoges.
From his depot, July 13, 1916, on complaining of weaken-
ing of the visual acuity of the right eye, he was sent on
to us.

Condition.—The existence of a mobile cicatrix is noted,
not painful, 4 em. long, in the form of an E, situated a
little above the superior exterior angle of the left orbit.
On palpation a slight depression of the subjacent bone is
felt (frontal fossa and orbital process of the frontal bone).
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The left eye, cinump-:uulnlg__ with the wounded side, 1s
emmetropic; V = 10/10. The transparent media and the
deep membranes are intact.

The right eye, which has not been bruised, is, on the
contrary, the seat of slight mydriasis, with manifest slowness
of action of the photo-motor reflexes.

The ophthalmoscope shows no lesion of the refringent
media.

On a level, however, with the external margin of the
dise there is a hemorrhagic band, about 1 mm. broad,
over two-thirds of the papillary circumference. This
haemorrhagic erescent in this position suggests haemorrhage
into the sheaths of the optic nerve.

In the sub-macular zone there is also a retinal hemor-
rhage in the shape of a haricot bean, with the hilum
upwards, corresponding on perimetric examination with
a semi-annular scotoma, para-central and superior (Fig. 1,
Plate 1).

The visual acuity of this eye equals 1/10 barely.

B. was discharged June 5, 1916, convalescent. On his
return, Aug. 5, his condition l‘ﬂnmined stationary.

Fall on the head from shell explosion ; indirect lesion of optic
nerve ; hzamatoma of sheath. (Case 2Y.)

B. C., Infantry, wounded at Fl., Sep. 6, 1916, by the
explosion of a shell which threw him to the ground; he
fell on the back of his neck. A few moments afterwards,
the patient tells us, there was a considerable hamatoma
of the eyelids and conjunctiva. He found that the sight
of the left eye was damaged immediately after the injury.
He was evacuated to Bourges a week later.

Oct. 26 he had seven days’ leave. He returned to his
depot, thence to Pau, afterwards to Bordeaux.

Condition.—Dec. 12, 1916, there was pigmentation from
tattooing by powder of the sclerotic, and, at the internal
border of the cornea, towards eleven o'clock, a speck
which is probably consecutive to a traumatic keratitis;
the anterior chamber is normal, the reflexes, although
diminished, are present.

The lens and the vitreous are normal; the disc presents
an unusual aspect. In the ]}Lr'l"l‘]}c'l..]]]_lldl'\r region there is
an abnormal pigmentation of brownish colour, especially
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well marked on the internal border (inverted image).
(Fig. 36.)

In the inferior internal portion of the dise there is a
notch; it seems as if in this position the pigmentation
overlaps the border of the disc.

The rest of the papilla appears normal, the vessels
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Fra. 36.—Peripapillary h@ematic pigmentation of
traumatic origin.

having their physiological calibre. The macula presents a
slightly congested aspect and is clearly differentiated from
the rest of the fundus. It is, however, probably normal.

Rl oV = 1010,
LB W— 20

In this case we think that a traumatic hsemorrhage
of the optic nerve has caused compression of the macu-
lar bundles, and that, little by little, the compression
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has disappeared in proportion as the haemorrhage has
been absorbed.

The formation of this pigmented ring is not due
to the propagation of the hsemorrhage, but to the
migration of hsematic pigment; and in the discussion
which took place at the Société d’Ophtalmologie de
Paris, in 1913, on the subject of Dupuyvy-DurEmPS’
work, Kavt very rightly remarked that the production
of this pigmented ring could be quite well brought
mmto accord with the anatomical reports of Dupuy-
DurEmps. The propagation of an effusion of blood and
the migration of blood-pigment after the resorption
of heemorrhage are very different matters: the second
might occur without the first.

There is a nutritive current going from the optic nerve
towards the eye which is perfectly capable of carrying
the pigment from behind forwards and of depositing
it, on its entry into the eye, in the cribriform plate
and in the choroidal zone which immediately surrounds
the disc. It appears to us that this pigmented ring
should always be regarded as the sign of an old hema-
toma of the optic nerve, and several times amongst
our wounded cases we have been able to give it this
signification (Fig. 36; Plate 1, Figs. 1 and 2).

B.—LESIONS OF THE VESSELS. r_.EEAU}-IATI(‘
HEMORRHAGES INTO THE (ORBIT

Traumatic effusions into the orbit have been known
since CARRON DU ViLnarDS, who well defined conse-
cutive exophthalmos as ** a compression and a hernia
of the eye.” He reports the case of an unfortunate
colleague who died after a fall on the pavement; at
the autopsy there was found ** a fracture of the orbit
near the optic foramen, the ophthalmic artery and vein
having been ruptured; the eye was thrust forward by
an enormous clot of blood.”

Accoucheurs have long noted intra-orbital effusions
after the application of the forceps, and in all the
classic works on ophthalmology we find very precise
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indications on the subject of orbital hsemorrhage.
MACKENZIE mentions a very interesting case of intra-
orbital heemorrhage, accompanied by abundant epis-
taxis and ending in death. DEsMARRES, in his chapter
on affections of the orbit, speaks of tumours produced
by the extravasation of blood in the cellular tissue
(Tumeurs de ['Orbite, Vol., 1, p. 230).

DEMARQUAY describes in his Traité des Tumeurs
de I'Orbite (a) effusions of blood, following fracture;
(b) effusions of blood, following wounds; (¢) effusions
of blood, following contusion ; (d) spontaneous effusions
of blood.

On the subject of traumatic effusions of blood, the
only class which interests us, he recalls the cases of the
authors we have just mentioned and gives several
unpublished cases of his own, notably the case of a
yvoung man of sixteen who, falling from the mast of a
ship upon the deck, had such an intra-orbital hsemor-
rhage that the eye came out of the orbit and hung over
the nose immediately after the accident. The visual
function was completely lost, but the eye completely
resumed its place after some months, without surgical
interference.

DE WEcCKER devotes a chapter to hemorrhages
into the orbit, and distinguishes two classes of trau-
matic hemorrhages: those which are produced by
direct lesions and those which are the result of in-
direct. He expressly mentions projectiles amongst the
causes,

The authors who have written on the subject disagree
entirely as to the relative frequency of this kind of
accident. According to CArRrRON DU VILLARDS it is
very common in injuries of the orbit; according to
BEerLIN it is very rare. According to our cases the first
author is right, since all our orbital cases, wounded by
projectiles of war, presented in the early period of their
injury exophthalmos more or less pronounced, which
must obviously be attributed to an effusion ot blood, in
many cases very abundant.

The source of this intra-orbital effusion of blood

H
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varies ; it may come from the vessels of the orbit or
surrounding parts, or from the intra-cranial vessels.

The h@morrhages arise sometimes from an injury to
the ophthalmic artery or vein, and it is by such injuries
that one can explain the appearance of an aneurism at
a Jater stage. As a rule the blood which is poured out
behind the eye comes from a lesion in the trunk itself
or from one of the important vessels at the posterior
part of the orbit. Sometimes, however, the extravasa-
tion of blood begins in the cellular tissue of the eyelids
and works backwards, passing from the superficial
to the deep portion of the orbital cavity. IFurther, in
the greater number of cases, the cause of the haemor-
rhage cannot be exactly located. That is precisely
the position in which we find ourselves with regard to
our patients, for they have all recovered, and hence we
have not been able to study the anatomical condition
in detail.

We must compare with these traumatic intra-orbital
haemorrhages those which sometimes result from a too
free tenotomy and those which happen after a Kron-
lein’s operation, or simply after an enucleation in which
the operator’s scissors have strayed behind Tenon's
capsule.

Sometimes the blood comes from fractured bones ;
the bones of the orbit are in certain places thick and
richly vascularised by the vessels which run either in
the diploé or in the compact tissue. When ruptured
they bleed into the orbit, and must often be the cause
of the hsematomata met with in our patients. The
haematomata of the orbit in the newly born, delivered
by means of forceps, have generally a hemorrhage of
bony origin as their cause.

When the blood comes from intra-cranial vessels
it may enter the orbit in several ways, according to
J. RoLLET, who wrote an excellent acecount of the sub-
ject. Sometimes it passes through a fissure in the
fractured orbital vault, thus bringing the blood extrava-
sated beneath the pia mater into communication with
the orbital chamber. In this case not only the vessels
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of the pia mater, but also the vessels of the brain bleed.
In certain fractures of the orbit, of which we shall
report cases later, the frontal lobe is reduced to a pulp;
above the orbit a large aperture establishes free com-
munication between the cranial and orbital cavities,
and we find behind the eye a blackish mass continuous
with the brain.

In other cases extravasation of blood takes place
under the detached dura mater and extends into the
coverings of the optic nerve. There are, further, cases
in which a splinter of bone, detached from the orbital
wall, has wounded a meningeal vessel. MACKENZIE,
again, quotes a case of comminuted fracture of the
orbital vault, which lacerated the cavernous sinus, and
produced In consequence a very large effusion.

Again, the blood may reach the orbit through a natu-
ral a,perturi:, the optic foramen, follow the f.-,hcsLth of the
optic nerve and produce an intra-orbital hsemorrhage,
at the same time as a haematoma of the nerve-sheaths,
the subject with which we were dealing above.

Moreover, to J. RoLLET is due the merit of having
been the first to point out orbital heemorrhage by contre-
coup

Finally, blood may also come from the nasal cavities
and sinuses. It is not rare in orbital fractures for the
orbital wall to be staved in. The mucous tissues of the
nose, very richly vascular, almost erectile. bleed at the
same time into the nasal foss and into the orbit ; the
frontal sinus is less vascular, but when it acud-:tntd-lljy
communicates with the orbit, it may also fill it with
blood. Similarly the maxillary sinus when seriously
injured may become filled with blood, which overflows
into the orbital cavity.

Symptoms.—The chief symptom 1s exophthalmos ;
the accessory symptoms are subconjunctival ecchymo-
sis and infiltration of the eyelids.

The exophthalmos is remarkable for the rapidity
of its development. , the eyeball
is thrust forwards almost as if it were a question of a
tumour of the optic nerve; it is easily reducible, and
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becomes more marked when the patient leans the head
forwards. The circumstances under which it has
occurred scarcely permit of any error in diagnosis.

Subconjunctival ecchymosis may occur, even when
there is no exophthalmos—that is to say, when the very
moderate intra-orbital hsemorrhage merely suffuses
the tissues. The fluid blood slowly spreads through
the orbital tissues as far as the conjunctiva, which
becomes ecchymosed only after the lapse of time,
twenty-four to forty-eight hours, or sometimes more.
It is one of the classic signs of fracture of the cranium
which has been studied by QuesNay in the Mémoires
de U Académie de Chirurgie and demonstrated by
Verpeau. Its delayed appearance in fractures of the
orbit from projectiles of war indicates a fracture of the
base of the skull.

It is well, moreover, to distinguish elearly between
the outpouring of blood which results from a fracture of
the orbit and that which follows a direct contusion of
the soft parts. We are again indebted to J. RoLLET for
a valuable article in which he has established, (1) that
ecchymosis due to a fracture spreads by degrcv
(2) that it is limited to the conjunctiva and its pal—
pebral folds; (3) that it produces only a moderate
amount of tumefaction : whereas that which follows on
contusion is very rapid in its onset, spreads to the soft
parts of the face, and readily assumes large proportions.

Hence, when we find (as in Cases 17, 20, 21, ete.)
well-marked exophthalmos and profuse ecc:h‘fmmh we
must regard them as due to lesions of the “soft parts
with laceration of the orbital vessels.

When there is no infection of the wound haemorrhage
is often absorbed quickly, the exophthalmos disap-
pears, and the visual functions are restored in propor-
tion as the optic nerve and the sensori-motor apparatus
have remained intact. But it may happen that the
orbital wound becomes infected ; orbital cellulitis then
ensues, by no means a negligible complication. It
must be pointed out, however, that this infection is
quite rare. Perhaps the patients attacked with it do
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not get as far as our hospital and have been treated at
the front. It is remarkable, however, to note amongst
the hundreds of fractures of the orbit which we have
examined the smallness of the number of those compli-
cated by infective cellulitis of the orbit. We have only
seen two cases, which may be summed up thus:

In the first patient a bullet penetrated at the level
of the left zygomatic arch and emerged by the left orbit,
rupturing the eyeball, which was enucleated the day
following the injury. When he came under our care, six
days later, he presented all the signs of orbital cellulitis
(extreme cedema of the lids, voluminous chemosis,
conjunctival suppuration); further, the signs of menin-
geal reaction were present (KERrNIG'S sign, slow pulse,
tempenture 3867 C. (101-2° Fahr.) vomiting). A lum-
bar puncture proved negative ; incision and drainage of
the orbital cavity, with the application of ice to the head,
brought the infection under control, and recovery
rapidly followed.

The second patient was struck by a shell fragment
which penetrated at the level of the root of the nose on
the right side, traversed the right lacrymal sac, the
nasal fossee, the left orbit, and hnallv]odged in the left
temporal region. The eye was in a condition of exoph-
thalmos, and ophthalmoscopic examination showed
detachment of the papillo-macular region of the retina.
Three weeks after admission orbital cellulitis appeared ;
an incision through the external wall permitted the
escape of a large quantity of feetid pus; there was
osteo-periostitis of the orbital wall. Recovery was
very slow, and on Dec. 31 the patient showed signs
of suppurating ethmoiditis, which necessitated his
removal to the rhinological department. Jan. 13, he
was returned to us as an urgent case, the orbital
infection having returned ; we then noted the evidences
of meningeal reaction (KERNIG'S sign, vomiting, tem-
perature 38:4° C. (Fahr. 100°6°).

The general symptoms rapidly grew worse, and we
made a lumbar puncture which yielded almost pure
pus. Jan. 22, the patient died, probably from a
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cerebral abscess previously latent, opening secondarily
into the meninges, consequent upon infection of the
encephalon through the orbital aperture.

Orbital cellulitis is therefore an exceptional compli-
cation. We explain its rarity by suggesting that usually
the bullet or fragment of shell which enters the orbit
does not carry with it shreds of dirty clothing, and
that the orifice of entry, usually very small, closes spon-
taneously sufficiently quickly to escape the dangers
which may attack a wounded man who does not obtain
immediate attention.

When the instrument of trauma is not infected or
such as is capable of infecting the orbital cavity, it
may happen sometimes that infection proceeds from
the fractured nasal fossze, which freely communicate
with the focus of hsemorrhage. We have recently
seen an example, which, although 1t 1s not a war case,
merits none the less to be reported here.

A boy aged eleven, when running, fell suddenly on
his nose; there was immediate epistaxis and very
marked exophthalmos, indicating intra-orbital heemor-
rhage from rupture of some important vessels; six
days later inflammatory complications appeared (fever,
great pain, well-marked and painful swelling at the
angle of the eye, above the lacrymal sac). It soon
became evident that a large purulent collection had
formed behind the eye; it was necessary to incise and
drain. This procedure resulted in rapid and uninter-
rupted recovery. It is quite probable that infection
of the orbital pocket of blood resulted from the fracture
of the os planum and laceration of the mucous mem-
brane of the nasal fossee. Thus the infection-carrying
substances from the nose penetrated into the orbit.

It would be natural to expect that in fractures of the
orbit by projectiles of war, in which the nasal fossee and
the nose are largely involved and put in communication
with the orbital chamber, such an infection would be
frequently produced. We are bound to admit that it
is not so, and that in practice this complication is very
rare,
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What we have observed concerning intra-orbital
ha@morrhages amongst our cases nearly always consists
in a rapidly formed and well-marked exophthalmos,
which yields little by little to the influence of time with-
out resulting in permanent damage.

When fracture implicating the orbital vault allows
of free communication between the orbital chamber
and the brain events happen due to the cerebral lesion
itself ; some interesting cases of this will be given later.

C.—TrauvMAaTIC LESIONS OF THE EXTRINSIC AND
InTRINSIC MUSCLES

A certain number of cases are reported of paralyses
of muscles of the eyve due to contusions and to orbital
injuries. All instruments of violence, whether cold
steel or projectiles, may implicate more or less gravely
the recti and oblique muscles of the eye ; the muscle is
thrust against the orbital wall and crushed. BERNHEIM
quotes the case of a child who, flinging himself against
a door, ruptured the internal rectus near its bulbar
insertion,

Pawas, in 1902, collected the published cases of
traumatism of the ocular muscles, and remarked that
the chief agents were contusions, accidents with foils,
horns of cattle, blows against hard substances, doors,
sticks, etc.

The pathological anatomy of these muscular ruptures
is not exactly known, for usually the surgeon inter-
venes too late, when the repair is already effected. In
two cases only, one by Panas and one by GRAEFE, the
muscle was torn at its insertion into the sclerotic. It
is probable that in other cases the rupture occurred
in the muscle itself. There is good reason for this
view in that traumatic muscular paralysis is usually
direct—that is, the muscle itself is contused or crushed,
hence it is there that the solution of continuity should
occur. Besides, ruptures of muscles are produced,
as is demonstrated by the general surgeons, sometimes
in the fleshy portion, sometimes in the tendon, according



104 FRACTURES OF THE ORBIT

as the muscle is injured at the moment of contraction
or at the moment of relaxation. MarcaleNE, taking
the idea from DrLrEcH, carried out some noteworthy
experiments in connection with this subject. ** Muscu-
lar rupture,” he says, “ only takes place when the
muscle is stretched and elongated, rupture of tendon
when the muscle is shortened and contracted.” So far
as concerns the muscles of the eye there is no reason
for refusing to accept this opinion of the general
surgeons.

Since the work of Panas, Garipuy and DEMICHERI
have published cases of paralysis of the superior oblique,
and TeErrIEN has reported a case of partial paralysis
due to an effusion of blood which filled the cavity of
the left maxillary sinus.

Tersox and CosmeETATOS have published similar
cases.

Sometimes the injury causes an effusion of blood
into the sheath of the muscle; paralyses by intra-
muscular heemorrhage (DE LAPERSONNE) are produced
in this manner. We do not dwell upon this subject
because we do not wish to pass in review all the
published cases; it will suffice if we place on record
here those which we have observed, and which are as
follow :—

We have noted seventeen cases of this kind. The seat
of the orbital fracture is in immediate proximity to
the muscle attacked; we draw particular attention
to fractures of the roof, which were accompanied nine
times by paralysis, either of the levator palpebre,
or the rectus superior, or both together. In four of our
cases paralysis of the inferior rectus alone coexisted
with a depression of the median portion of the inferior
orbital margin. Another patient, after an infero-
internal wound of the orbit, was affected with diplopia
due to paralysis of the inferior oblique. In another case
the external rectus was traversed by a revolver bullet.
Finally, we cite two cases of detachment of the pulley
of the superior oblique following a smash of the corre-
sponding frontal sinus.
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In four other cases it is more plausible to admit the
hypothesis of a fracture radiating to the apex of the
orbit. These, after a depressed fracture of the frontal
bone or of the supero-external angle of the orbit, had
several extrinsic muscles paralysed at the same time.
We may suppose that a lesion of the nerve filaments
themselves at their entry into the orbit had occurred,
for this best explains the multiplicity of symptoms.
These four cases may be summed up in this manner

(@) Paralysis of the superior rectus and the levator
palpebrae, with internal ophthalmoplegia.

(b) Paralysis of the superior rectus, the levator
palpebree, and the internal rectus, with internal
ophthalmoplegia.

(¢c) Paralysis of the superior rectus, the internal
rectus, and the inferior oblique.

(d) Paralysis of the superior rectus, the inferior
rectus, and the superior oblique.

Finally should be mentioned two cases of paralysis,
one of the superior rectus, the other of the superior
oblique, consecutive, one to a bullet going to the apex
of the orbit, the second to a fracture of the fronto-
temporal region after a fall on the head, in which the
nerve-trunk alone seems to have been involved.

Intrinsic muscles—In reviewing the action of gross
injuries of the orbit upon the intrinsic muscles ot the
eye no one will be surprised if we give a considerable
number of examples. We have very frequently ob-
served paralysis of the sphincter and the mydriasis
which results from it, a very real mydriasis, attributable
to rupture of the muscular fibres, and only very rarely
accompanied by paralysis of the accommodation.

The mechanism of traumatic mydriases, by direct
shock upon the eye, is well known, and when the pro-
jectile has touched the eyeball tangentially it is not
surprising that such a phunome:nnn should occur. But
when the projectile has not touched the eye the case
1s more interesting and merits attention.

We have met with two cases of this kind amongst the
wounded who had fracture of the superior orbital
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margin ; they presented no lesion of the ocular mem-
branes, and visual acuity was preserved ; hence we had
to ascribe this paralysis of the pupillary and ciliary
muscles to concussion.

We now come to the affections which implcate
the eye itself. We shall consider successively those
which occur—

(1) In the transparent media.

(2) In the deep membranes, where we shall make
two subdivisions, (@) lesions of the uwveal tract, (b)
lesions ot the retina.

D.—LEs1ioNs oF THE EYEBALL
(1) AFFECTIONS OF THE TRANSPARENT MEDIA

Cataracts from Contusion and Concussion of the Lens

Opacification of the ecrystalline lens, consecutive
to contusion of the lens without rupture of the capsule,
is incontestable, It is not even rare, so that ARLT,
LiesrEICcH, DESMARRES and WARLOMONT were wrong
in doubting it. DE WECKER, BERLIN, BECKER and
Fucns have demonstrated its existence both clinically
and by experiment. The last author has written a
remarkable essay upon the subject ; he describes three
types of anterior polar lesions.

(1) Starred form, with rays in arranged sectors,
increasing in thickness towards the periphery.

(2) Rays terminating in a point towards the
periphery.

(3) Arrangement in the form of leaflets.

These are superficial epithelial troubles, capable of
disappearing. Lesions of the posterior pole are more
serious and are dissipated with difficulty : is it possible
that there is in this case a delicate invisible laceration
of the capsule in the hyaloid fossa ?

It is certainly not impossible, and it is the opinion
to which BoNnNEFON, who has made an interesting study
of the question, is inclined.
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This author thinks that in the affections of the ante-
rior pole of which Fucns speaks it is a question of
epithelial disorders not affecting the lens fibres. The
normal unions of the various parts of the lens become
separated, but there is no cataract properly so called ;
if the strize persist, they are situated at the site of
dislocation of the fibres, and he believes that when a
rapidly developing cataract is produced after a contusion
there exists a rupture of the capsule.

We have observed, clinically, cases which agree well
with BONNEFON's opinion ; we have a very clear recol-
lection of a patient who, after a contusion of the eyeball,
presented at the posterior pole a star-shaped cataract
which seemed likely to progress rapidly. This was an
error in prognosis, for the polar and stellar opacity be-
came absorbed. It is quite possible, in fact, as BONNE-
rox thinks, that posterior polar cataract may become
absorbed when there is no rupture of the capsule, and
on the contrary, will become complete when a rupture
exists, however small this may be. We need not allow
ourselves to be disturbed by the objections of those who
quote as argument for cataract without rupture what
happens in experimental (naphthalin) cataract. There
it is a question of disturbance of the lens analogous
to that in spontaneous cataract, which depends evi-
dently upon an alteration of nutrition, more or less
unknown, and which has nothing in common with
traumatic cataract.

But still more interesting are the cases consecutive
to air concussion—what the old writers called * the
wind of the cannon-ball.”

We have seen several typical cases, notably two
instances reported by our assistant, Dr. HARRIET,
which deserve to be placed on record, hecause they are
two very clear examples of lens upa,t,ity, of true cata-
racts, due to the shock of aerial waves on the eyeball :
two men, walking side by side upon the same level
were violently thrown to the ground by the bursting
of a shell. In addition to superficial injuries and
slight contusions, both immediately complained of a
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sensation of burning in the eye and of a slight
diminution of sight.

Nine days after the traumatism these cases pre-
sented, besides traumatic mydriasis, a star-shaped
posterior polar cataract ; the branches, to the number
of six, very irregular in one case, a little more marked
in the inferior portion in the other, occupied the
posterior pole of the lens. Three months later the
cataracts, evolving normally, were almost complete.

The offending agent here was the concussion of the
aerial waves produced by the explosion of the shell,
and it is probable that the posterior capsule was the
seat of a small laceration.

We do not dwell upon these two cases, which do
not strictly belong to fractures of the orbit; we have
drawn attention to them on account of the analogy
which they present to cataracts produced by the con-
cussion imposed by projectiles upon neighbouring parts
of the eye.

We are able to report three examples of these cata-
racts by concussion, due to traumatism in the neigh-
bourhood of the eye.

One case had a fracture of the right temporal bone,
with cerebral pulsation perceptible; the right eye had
an intumescent cataract, and the excellent light
reflexes allowed us to conjecture that the deep mem-
branes were intact.

The second case also had an intumescent cataract
of the right eve, with preservation of the globe, with-
out injury to the media, an affection consecutive to a
fracture of the superior margin of the orbit by a
fragment of shell.

In the third case, with a fracture of the supero-
external angle of the orbit, there was iridodialysis on
the side of the bony depression and total cataract.
Examination of the reflexes, however, indicated that
there was serious damage to the choroid and retina
(heemorrhage or detachment).

It follows from what has just been said, and par-
ticularly from our cases, that we cannot accept the
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conclusion of KGNER, admitted by Dor (Encyclopédie
francaise d’ Ophtalmologie, Vol. VI, p. 13): ** Cataracts
by simple contusion can no longer be considered as a
rarity, whilst cases of rupture of the capsule by simple
contusion are rare.”

What do these authors know about it, and upon
what are they basing their assertion concerning the
rarity of capsular laceration ?

In the cases of concussion by displacement, such as
those which we report, where it seems at first sight
that the capsule should have been spared, nothing is
less certain, since we know that the shock of an aerial
wave 1s capable of dislocating a lens or rupturing the
uveal tract—why should it not be able to rupture the
lens capsule ?

We are of opinion, with BoxNEFox, that the anterior
epithelial mischief and the disturbances of the various
segments dislocated backwards are susceptible of
absorption when the capsule is not ruptured : there is
no true cataract in such cases. When the cataract
progresses and becomes complete, it is probable that
the capsule is torn somewhere near the part which
earliest becomes opaque.

Subluxation and Luxation of the Lens

We have observed several cases presenting no
essential differences from lesions of the same order
which are common enough in civil practice, notably
in occupational accidents. We will quote only one
case, concerning a luxation of the lens upwards, which
remained for some months suspended by a narrow
band of the suspensory ligament without falling into
the vitreous. In saying that such lenses are not the
seat of cataract we are saying nothing out of the
common, because, in this case, the force which loosened
the lens met with no resistance, and the lens escaped
without contusion.

A more interesting fact from the point of view of
military ophthalmic surgery is the tolerance of the
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eye towards a dislocated lens; even in cases when the
luxation has been complete we have generally found
that it leads to no further damage. This was so in
the two cases of subluxation we saw amongst cases of
fracture of the orbit.

The first case was one of fracture ot the Jeft frontal
bone and the vault of the orbit, with manifestation of
cerebral pulsation: in the left eye we noted, besides
optic atrophy and pigmented choroido-retinitis of the
macular region, subluxation of the lens, which was still
transparent, down and out. In the second case the
left upper eyelid had been partially destroyved by a
piece of shell; there was a breach in the superior
orbital margin; the left eye presented complete optic
atrophy, iridodialysis up and out, and subluxation of
the lens down and out.

(2) ArrEctioNs oF THE MEMBRANES: (¢) UveEanL Tract

In the study of the complications which involve the
sclerotic we have no case to report, because, when the
projectile has fractured the orbit and dlrvﬂt]v injured
the eye, the globe has burst, not at any peripheral spot,
but over a very large extent; it has been destroyed.

Limited scleral ruptures do not apparently occur in
military surgery. Out of 609 cases of fracture of the
orbit, in 212 the globe has been destroyed by bursting ;
in 105 the globe has been spared uomphrtvlj , in 292
the deep membranes have been damaged; not once
has the sclerotic been ruptured in a limited region.

The fact is indeed surprising, but one can only bow
to the clinical evidence, and in our work there is no
occasion to speak of partial ruptures of the eyeball,

We pass on, therefore, to traumatic lesions of the
uveal tract.

In the serious contusions suftered by the eye in
fractures of the orbit, we shall consider in the first
place lacerations of the pupillary margin of the iris,
and detachment of the ciliary border; in the second
place ruptures of the (_-.]mrmd and detachment of this
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membrane. We shall pass In review successively the
distinctive features which these affections have pre-
sented amongst our wounded.

Lesions of the Iris

Laceration of the pupillary border.—It is known that
lacerations more or less visible, though rarely visible
even to oblique illumination, are the common cause of
traumatic mydriasis after contusions of the eye. It has
happened to us to be able to identify linear gashes in
the form of triangular fissures. One of our patients,
observed recently, had this condition in conjunction
with a very marked mydriasis, showing two small
radial fissures between six and seven o’clock; these
tears must be looked for with the corneal loupe. They
are visible under the great magnification given by this
instrument when the most careful examination with
an ordinary lens fails to detect them.

We are concerned, as we said above, with a traumatic
paralysis directly affecting the muscle, and one in
which there is no lesion of the nervous system. It is
probable that these lesions of the sphincter happen
when the contusion of the iris takes place through a
cornea struck perpendicularly to its basal plane; the
muscular fibres of the iris are themselves compressed,
crushed between the cornea and the lens, which resists
only so far as it is supported by the hyaloid fossa.
In our cases it has been impossible to discover the
direction in which the force acted most strongly.

Dialysis of the iris.—There are several theories to
explain iridodial ysis.

According to ScuMIDT-RIMPLER, traumatic irido-
dialysis is due to depression of the sclerotic by the
object which strikes the blow. The insertion of the
iris suffers an amount of traction which is all the
greater because the injury produces at the same time
contraction of the pupil, as was shown by BERLIN.
The iris becomes torn away close to its attachment.

FORrsTER, relying upon experimental researches,
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points out that the aqueous humour is driven back
towards the centre of the eye. The iris is closely
applied to the lens, thus closing the communication
between the anterior chamber and the posterior
chamber; the pressure stretches the iris from before
backwards and ends by causing it to give way in the
part where it is not supported hy the lens, 7. e., towards
the periphery.

SATTLER admits the simultaneous action of the
depression of the sclerotic and the forcing back of the
aqueous humour.

BArLABAN, however, points out that, the globe being
full of fluid, there can be no marked difference of
pressure between the aqueous humour and the vitreous.
The iris cannot therefore be driven back against the
lens.  According to this writer the sclerotic is de-
pressed at the same time as the pupil contracts; the
wall of the globe, which is very elastic, then recoils
upon itself, overpassing the limits of its initial posi-
tion. The iris cannot follow it and is torn at its
base, which is the least resistant portion and the point
of maximum traction,

It is essential, therefore, that the blow which strikes
the eye should be sudden, indeed instantaneous, and
that it should attack the sclero-corneal margin. The
vouth of the patients is a favourable condition,
because the sclerotic is still very elastic in young
subjects.

The most probable of these theories appears to us
to be that which explains the detachment of the iris
by compression of the aqueous humour, driven back
into the angle of filtration. It is possible that this
may be the mechanism by which separation of the
uveal tract from the sclerotic is produced; but it is
difficult to suppose that the pathogenic mechanism
should always be essentially the same.

We have not observed iridodialysis as a complica-
tion of fractures of the orbit, but we think we ought
to report here a case of this lesion in a subject who
had a double dialysis of the iris after having been
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violently thrown down by a shell-explosion and struck
on both eyes by fragments which injured the centres
of both cornex (Fig. 37). It seems, in fact, in this
case, that the anterior chamber had been flattened
out by the shock, and that the cornea had been made
to touch the lens, driving the aqueous humour into
the spaces of FonTaxA. The space of the iridic angle
had been over-distended, and the iris became detached
trom its base by the excess of aqueous humour which
accumulated in the angle. The detachment of the
iris took place all the more readily because the iris is
not supported by the lens at the site of its attach-
ment to the ciliary body. In short, FORSTER'S theory
seems to us to give the best explanation of the case
represented by Fig. 37.

Injuries of the iris, laceration of the sphincter or
dialysis, may be accompanied by hsemorrhages and
inflammatory complications. Heaemorrhage explains
itself in dialysis, because the vascular plexus at the
base of the iris may be ruptured and bleed profusely.
We have not seen these h@morrhages in our cases,
because the patients have usually arrived at the base
several weeks after the infliction of their injuries,
so that the effusion of blood has had time to become
absorbed. Lacerations in the region of the sphincter
do not bleed; there is only extravasation of a few
red corpuscles in the muscular tissue of the sphincter
iridis,

We have not gone into the inflammatory complica-
tions further : dnubﬂma after such traumatism, the
blood, which is laden with all sorts of toxins, may
deposit them in the lacerated tissues, and thus pro-
duce inflammation of endogenous origin; so that this
inflammation may result from chemically irritating
toxins or from microbes directly deposited in the
wound by the circulation.

Contrary to certain ophthalmologists, we firmly
believe in infections of internal origin, but we have
not met with them in our patients.

We explain this fact by the age of the soldiers, who

1



114 FRACTURES OF THE ORBIT

are as a rule healthy subjects. It is worn-out subjects
who are liable to inflammations of internal origin,
especially old people with anterio-sclerosis. The
old folk we operate on for cataract, cardiacs, with
hyper-tension, will get iritis in spite of perfect asepsis,
even with an operation with the conjunctival flap,
because they resist so badly the poisons with which
their aged organisms are laden. Soldiers, habitually
very strong, have supple vessels and tissues which

Fia, 37.
protect. themselves well ; hence injury of the iris is
not complicated by inflammatory manifestations.

After traumatic lacerations of the sphincter and
dialysis of the iris we must here notice cases of
inversion of the iris.

This accident happens when, as a result of injury,
the intra-ocular pressure in the anterior chamber is
very suddenly raised : the sphincter of the iris is then
thrust back into the triangular space which separates
the membrane of the iris from the lens: the pupillary
margin turns backwards on itself, and the whole
breadth of the membrane of the iris follows the
inversion of its margin: the result is that the entire
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iris becomes finally flattened against the ciliary body ;
a true luxation of the pupil is thus produced.
We have not seen any cases of this nature.

Lesions of the Choroid

Choroidal lesions present for examination : (1) Rup-
tures of the choroid: (2) Hamorrhages and detach-
ment of the membrane.

These various disorders are met with either when
the eve has been struck directly, or when a concussion
in the vicinity has shaken the organ

with sufficient violence to rupture 11

one of its membranes.
(1) CHOROIDAL RUPTURES— 3

These may be produced directly by

traumatism implicating the eyeball =y

itself, or may be the result of in-
direct lesions by concussion.

We shall now study the first ==——>{
variety. ‘

(A) Direct choroidal ruptures from p—
@ blow wupon the eye.—There are '
many theories to explain these.

(1) The theory of direct pressure

"
B T ] o

(Ammon), applicable to lacerations 2

of the anterior region of the choroid,
and, exceptionally, to some lacera-
tions at the posterior pole.

(2) The theory of contre-coup (KNapp, BERLIN,
SEIDLITZ), in which the mechanism of certain fractures
of the skull is invoked.

(3) BEckER is of opinion that ruptures of the
choroid at the posterior pole are due to the concentric
pressure or traction of the optic nerve, exerted at the
moment of traumatism upon the posterior pole of the
globe.

(4) Face believes that at the moment of a con-
tusion the eyeball finds itself between two resistances,
the orbital wall on one side and the insertion of the

Fia. 38.—Equator of
depression (Arlt).
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optic nerve on the other; between these two, the
choroid, stretched, and only slightly extensible by
reason of the vessels which bind it to the sclerotic,

Fra. 39.—Traumatism affecting the lower
part of the globe. Rupture at R, in
the thinned intercalary space.

Fic. 40.—Traumatism affecting the upper
part of the globe. Rupture at R, at
the site of the intercalary space, the
thinnest portion of the ocular wall.

is torn in a direc-
tion perpendicular
to that of the
traction.

(5) SAEMISCH
thinks that the cho-
roid tears at the
point where it is
most firmly fixed,
either behind in the
region of the disec,
or in front near the
ora serrata.

(6) De WECKER
ascribes great im-
portance to the
sudden contraction
of the muscles of the
eve at the moment
of injury ; he thinks
that this contrac-
tion deforms the
globe and contri-
butes to the cho-
roidal rupture.

ArvLr defends the
theory which he has
brought forward to
explain ruptures ot
the sclerotic. When
a force is applied to
the globe, an equa-
tor of depression

perpendicular to the direction of this force is estab-
lished (Fig. 38), and 1t 1s upon this equator that the

rupture occurs,

We have amplified this theory of ARLT in an essay
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on ruptures of the sclerotic (Bulletin médical, 1905,
p- 201), by demonstrating that scleral ruptures are
always produced at the thinnest portion of the wall
of the eye—i.e., between the insertion of the recti
muscles and the cornea, because in the usual ocular
injuries, whether the eye is struck from below (Fig. 39)
or from above (Fig. 40), the equator of depression
always passes through this thinned portion.

These theories retain their full value so far as rup-
tures of the choroid by direct shock are concerned ;
the uveal membrane is submitted to the same con-
ditions as the fibrous coat and should therefore

%

Fig. 41.

rupture on a line passing through the equator of
depression.

We have had occasion to demonstrate the truth of
this explanation in a case in which a young woman,
looking at a display of fireworks, received the falling
stick of a rocket in the eye, exactly in the position
shown by Fig. 41; it was falling from a great height
and consequently with much force.

The lesion produced in the eye is represented in
Fig. 42, and in this case the explanation of the
choroidal rupture appears to us to be as follows :(—

The rocket-stick, falling with wviolence upon the
wounded eye, struck it with great force in the direc-
tion of the arrow, at the point A (Fig. 41); there
resulted an equator of depression, at the site of
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which the sclerotic and the choroid were strongly
stretched, and the rupture occurred from a to b ;
this line of rupture corresponds closely to the region
lacerated in Fig. 42, The choroidal rupture takes
place there all the more readily because, at this point,
the choroid is not adherent: farther back, towards
the dise, it adheres to the sclerotic; farther forwards
it is attached to the fibrous coat of the eye by the
vasa vorticosa. On the other hand, in the lacerated
region, from a to b,
it “Iult-- easily over
the scleral wall and
tears when the
stretching becomes
too great.

If the sclerotic
of this patient had
ruptured it would
have yielded at R,
because there the
equator of depres-
sion meets the zone
of least resistance
of the sclerotic, as
[ laid down in a
Fia. 42.—Choroidal rupture following the paper published in

line of the equator of depression. the Bulletin

médical (1903).

Rupture of the sclerotic, between the cornea and the

insertion of the musecles, is explained by the fact that

here the equator of depression meets the thinnest part
of the wall of the eye.

[n the same manner, when the sclerotic resists and
the choroid is torn, the latter gives way at the pos-
terior part of the equator of depression. at a, b, for
example, because it is there that it is the least firmly
fixed and least attached to the scleral envelope.

It 1s therefore the theory of the equator of depres-
sion which should be applied when the eye suffers
contusion. Far from us be the thought that this
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theory will explain every case, for we believe that
there is great diversity in the pathogenesis of ruptures
of the choroid; furthermore, there are few cases in
which one is able to identify the exact seat of the
initial traumatism and the direction of the force which
has wounded the eye

Perhaps it is by this mechanism that a certain
number of the choroidal ruptures we have examined
have been produced. The shock of the projectile
upon the eye has been applied to a point of the sclerotic
far removed from the choroidal rupture, which has
occurred on the line of the equator of depression.
But most frequently the shock has produced mischief
at the actual spot where the globe has been struck;
so that choroidal lesions by direct shock are usually
at the contused point, much more rarely at a point
removed from this spot.

It will be convenient here to make a distinction
between the injuries of the eyeball caused by a blunt
instrument, such as the clenched fist, stone thrown
with force, ete. (the kind of contusion one meets with
often enough in civil life), and the wounds which
implicate the eye in war.

A blow from the fist involves the formation of the
equator of depression of ArLT, and the choroidal
laceration occurs far from the point struck. A
jectile of war, a piece of shell, which strikes the eye
directly, like a whip, does not produce an equator
of depression; it destroys the organ, tearing it to
pieces.

In military surgery the eye is only injured, without
being destroyed, by a bullet which grazes it tan-
gentially, or by a small fragment of shell which, with
momentum diminished by its flight, strikes a circum-
scribed spot. There is then no equator of depression,
but a wound at the place contused.

In short, what happens to the sclerotic happens to
the choroid, in our cases. There are not, or at any
rate very rarely, ruptures influenced by the equator
of depression, because all projectiles, striking the eye
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violently, perpendicular to it, lead to its destruction,
pure and simple.

We have recalled Arvrr’s theory and demonstrated
its value, but in reality it applies very little to military
surgery. In thirty months™ observation in a military
hospital, well supplied with patients, we have not
seen a single case of scleral rupture bearing on this
theory. We are less emphatic concerning choroidal
rupturv*:.; there may perhaps be a few e*mmplea as
in Fig. 44, which represents a longitudinal rupture,
in a pd‘tlLHt who had been struck b} a piece of shell,
exactly on the level of the left frontal sinus, the crushed
inferior wall of which must have bruised the eyeball
directly. It is possible that an equator was produced
there, according to ArRLT'S theory, and that the line
of retino-choroidal rupture formed part of it. The
cases in Plate IV, Figs. 1, 3 and 4, and Plate VI,
Figs. 1 and 2, call forth the same reflections, but we
believe that ruptures of the deep membranes rarely
depend on this mechanism; the lesions of the uveal
tract which result from a blow on the eye are situated
at the point struck.

The lesion thus produced is, moreover, serious.
There is free hesemorrhage, invading the vitreous—
these are the cases which result in retinitis proliferans.
We have noted a considerable number of cases of this
condition, which would risk encumbering this work
needlessly if reported here.

(B) Indirect or mediate choroidal ruptures. aASes
which 1 have now to bring forward are wnfra-ocular
disorders consecutive fo concussion in the wvicinity of
the eye.

These cases are rare, and have been but little studied.
But they are not the only ones which have been
reported in our scientific records, and, without pre-
tending to give here a complete 1}1hhogmpln' we can
quote a case from VonN AmmonN, which appears to be
the first, of rupture of the choroid by concussion ;
CARL GFWH, at PAGENSTECHER'S Ophthalmological
Institute, observed three cases in which lesions of the
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ocular membranes occurred, without the eye having
been touched, following injuries to the bones of the
orbit.

Joy JErrrIES, of Boston, reports a case of rupture
of the choroid without direct lesion of the eye, which
resembles in every respect the cases which the reader
will find below.

A young man, aged fifteen, was about to enfer a
barn ; he struck his forehead against a beam, and the
shock stunned him. He was not, it seemed, very
seriously injured, the effect of the blow having imme-
diately passed off; but three days later he saw black
patches before the lett eye. On examination, two
crescent-shaped Pacerations of the choroid were found.

Two similar cases are reported in much detail by
MANNHARDT,

The first concerns a man of thirty-five who was
carrying, with a comrade, a heavy load, which the
latter dropped suddenly. A laceration of the choroid
was produced, which the author does not hesitate to
attribute to concussion.

In thessecond case the rupture of the choroid was
due to a fall from a height of forty feet.

Parrsorrt and Haas have published similar cases.
The latter author’s case was a child of nine years,
struck on the head in the neighbourhood of the right
eve by a violent blow with a stick. He showed,
after absorption, heemorrhages into the vitreous, and
crescent-shaped laceration of the choroid and retina
immediately above the disc,

Choroidal injuries by vibratory shock are therefore
well known; and NorMAN HANSEN is certainly in
error when he denies their possibility, as he does in
a work entitled, ** Under what conditions can a
choroidal laceration be produced in gunshot wounds
of the temporal region ? ° 'This author believes, from
the study of eight cases, that choroidal rupture takes
place only when the projectile strikes the eyeball
directly, or when distension of the globe is produced,
as in the case of violent laceration of the optic nerve.
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NorMAN HANSEN is right so far as injuries of the
optic nerve are concerned. It is certain that a bullet,
striking the nerve behind the eye, stretches the ocular
membranes in a direct manner; and when the pro-
jectile has traversed the orbit behind the eyeball the
traumatism is in some way directly transmitted to
the intra-orbital membranes by the stretched optic
nerve. We report several very clear cases, but
NorMAN HANSEN is in error when he denies the
possibility of choroidal ruptures from lesions in the
neighbourhood, where none of the organs contained in
the orbit has been directly implicated.

De WEeCKER was better inspired when he wrote :
“ All those who, during the sad war of 1870, had
occasion to examine many injuries to the head, sub-
mitting the wounded to f}phtIm]nmwn}'}n* examinations,
have been able to convince themselves that ruptures
of the choroid constantly accompany, in some way or
other, all the concussions and violent shocks to the
bony framework of the upper portion of the face.”

The possibility of the lesions which we are about
to study, therefore, is generally accepted by ophthalmic
surgeons, but we do not think that, up to now, these
affections have been reported with any details., and
it is for this reason that we wish to publish the cases
which follow. They have already been the subject of
a paper communicated to I'’Académie de Médicine,
May 15, 1915. Before this date YARR, LBGUES,
CHArLES LeEE, HarMAN, quoted by Prof. BAuDRY
(T'raumatisms de Uil auw point de vue médico-légal,
p. 168), had reported cases of loss of vision following
shell-explosion by indirect concussion, but, no more
than the authors cited above, had they described the
lesions 1'11 the fundus of the eye. Our publication of
May 15, 1915 is the first in which the macular lesions
and t-lm choroidal lacerations have been studied and
represented in detail. A little later, our colleague
TERRIEN, in the Archives d Ophtalmologie appearing at
the end of June, 1915, quoted cases which may in
every respect be placed beside ours, and which entirely
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corroborate our conclusions relative to macular lesions
by concussion. We would reproduce them here, were
1t not that the limits of this book, in which we are not
publishing the fourth part of our own observations,
torbade it. We may say the same of DANTRELLE'S
cases (Archives d’Ophtalmologie, Sep.—Oct. 1915), who
has published representations of the fundus of the eye,
analogous to ours, some months after us, and who,
perhaps, has not adequately noted that our article
contained cases, similar to his, of macular lesions by
concussion, following violent injury to the bones of
the face,

Similar cases, moreover, are being quite generally
observed; at the * Centre secondaire d’ Angem
GiNEsTOUS has been able to collect a large number
(Gazette hebdomadaire de Bordeauxr, Nov. 1916).

All the personal observations which are now about to
be placed before the reader would have found a natural
place in groups 11, 111, and IV (p. 37 et seq.) of cases
reported to demonstrate the truth of the laws which
govern lesions of the eye in injuries implicating the
orbital region. We thought it better to record them
here, because we shall be able to describe in detail the
lesions of the choroid and retina with their manifold
ophthalmoscopic varieties.

The cases reported above (p. 38 el seq.), in five
groups, are merely examples ; we have only grouped a
few in each category ; we might have doubled or tripled
the number, for on this subject we have abundance of
evidence.

The same applies to the cases which follow ; they are
chosen from amongst many others, similar, and of
equal clinical value,

Wound of right temporal fossa ; detachment of retina, R. E.
(Case 30.)

C., wounded Oct. 29 by a rifle bullet which penetrated
above the right ey Lhmw (at the level of the external third),
traced a deep furrow in the temporal muscle and e merged a
finger's breadth above the right tragus.
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The external orbital margin is fra{:tured, as well as the
malar process of the maxilla; the latter fracture causes
deformity of the floor of the orbit and the globe is slightly
deviated downwards. Beyond this the eye presents no trace
of injury.

Examination shows that the right eye has only quantita-
tive vision. There is a large detachment of the retina.

The left eye, normal, has acuity 1 with + 0-75 D sph.

Perforating wound of the right temporal fossa; rupture of
choroid, R. E. (Case 31.)

[.., wounded at Ypres, Nov. 5. A bullet penetrated
near the outer end of the right evebrow, close to the orbital

margin, which, however, it did not injure ; it emerged from
the temporal fossa after a perfectly horizontal course two
fingers in breadth in the cellular tissue ; radiography showed
no bony lesion. -

The right eye presents outwardly no trace of injury, but
has only quantitative vision. Study of the visual field
shows that central vision is abolished, and the ophthalmo-
scopic examination reveals grave lesions. The whole of
the posterior pole is covered with abundant pigmentation,
through which it is possible to see, near the macula, a severe
laceration of the choroid in the form of a crescent, the
convexity of which is turned towards the disc. l‘he— left
eve is normal (Plate V, Fig. 1).

Contusions of the left orbital margin ; rupture of choroid, L. E.
{ d.‘:-t- d ]

P., wounded Oct. 6, near Arras. He was struck by a



PRESERVATION OF THE EYEBALL 125

la ge piece of shell, which injured at the same time the infra-
orbital region and the bridge of the nose, producing in this
region contused wounds, but leavi ing qulte intact the eve-
lids and the globe itself.

R. E. has an acuity of 9/10 with correction; the visnal
field ia normal ; no lesion can be found.

L. E., acuity = 1/100, not improved by glasses ; with the
Uphthalmnu_.m]m numerous floating bodies in the vitreous
and serious lesions of the nwmhmnm are seen. A large
laceration of the choroid, of irregular for m, occupies the
posterior pole quite close to the macular region.

It 1s surrounded by an inflammatory zone, characterised
by dense black pigmentation.

A large detachment of the retina is situated below. This
latter lesion disappeared after some weeks of treatment,
but vision was not improved.

The lesions of this eye are manifestly and essentially
choroidal lesions. Over the portion of the rupture nearest
to the dise five retinal vessels may be seen passing over the
tear in the choroid; in the same way, two vessels are very
evident crossing the choroidal rupture perpendicularly in a
part furthest from the papilla. Another vessel seems to
have disappeared, but in reailty it has been covered by
proliferating retinitis (Plate V, Fig. 2).

Traumatism of the malar region ; optic neuritis ; rupture of
the choroid, R. E. (Case 33.)

R. was struck by a bullet, Sep. 6. The projectile
penetrated one centimetre behind the right angle of the
mandible, and emerged by a large wound near the malur
process of the maxilla of the same side. The maxillary
antrum had been widely laid open, and the man has had a
fistula, healed when he came under our observation. He
had lost the sight of the right eye since the injury.

R. E., with — 2 D sph., V = 0.

The disc has the classic aspect of post-neuritic atrophy.
Moreover, the macular region is covered by abundant
pigmentation which doubtless hides the lesions of the
choroid, probably small lacerations followed by hsemorrhage
(Plate V, Fig. 3). The left eye, equally myopic, has the
acuity 1 with — 2 D sph., and presents no lesion.
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Perforating wound of the right orbit ; rupture of the choroid,
R. E. (Case 34.)

S. was wounded at Lunéville, Aug. 22. A piece of shell
penetrated the right temporal region, a fmtmr s breadth be-
hind the extremity of the vwhnm it traversed the orbit
from above downwards and from behind forwards, coming
to rest in the vault of the palate.

Careful study of the course of the missile showed that it
had passed outside the optic nerve and behind the eyeball,
and it seems to us certain that the globe had not been
touched, for two reasons: (1) because the rectilinear
course of the pmwctliv traced from the .;metum of entry to
the orifice of exit passes behind the eye: (2) because such
a projectile, capable of penetrating several bony chambers,
would certainly have ruptured the eve if it had struck it;
further, the optic nerve itself has been spared, for lacerations
of the optic nerve, of which we have seen several cases, are
accompanied by much more definitely marked damage to
the deep membranes.

The left eye is quite normal. The right eye (the affected
side) has an acuity of no more than 1, ’[}U not improved by
glasses. The ophthalmoscope shows, near the macula, two
lacerations of the choroid, parallel and fusiform. The retina
is intact, as witnessed by the fine retinal vessels which pass
over the choroidal rupture (Plate V, Fig. 4).

Perforating bullet-wound traversing the malar bones and the
nasal fosse ; Choroido-retinitis, L. E. (Case 35.)

P. was wounded Sep. 15, 1914. A bullet entered under
the left eye and came out under the right eve after having
traversed the nasal foss:e.

Case examined Nov. 10. The patient then presented
no lesions of the anterior segments; the cutaneous wounds
have been healed for a long time, Pmuuuetu @ and sclerotics
are intact, no n]‘ﬂlllmlnmm:npu: lesions. Visual acuity,
however, on the right is 1/10, not improved by glasses; on
the left it equals 0.

The patient has been regarded as a malingerer and exam-
ined in consequence, but it is impossible to prove him in
fault. We confined ourselves to observing him. A fort-
night later, in the lower portion of the retina of the left
eye, pathological pigmentation appeared.
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This pigmentation is probably the consequence of small
choroidal hsemorrhages, themselves coinciding with slight
lacerations disseminated about the uveal tract.

Traumatism of the malar region ; rupture of the choroid ;
retinitis proliferans, L. E. (Case 36.)

Q., wounded Oet. 4, was made prisoner and returned from
captivity. He had been struck on the face by numerous
shell fragments : one had severed the right eve, which is
no more than a stump; another fragment penetmtul at the
level of the left malar bone, w hich it had fractured. The
left eye presents no outward trace of injury; it has not
been touched by the fragment of shell. Nevertheless, it
bears evidence of great damage. The disc is only recog-
nisable by the presence of two veins, partly covered by
traces of proliferating retinitis. Below and to the outer
side is seen a large laceration of the choroid, with pigmenta-
tion on its margins. It is a large, pearly white plaque, over
which pass the retinal vessels. Blindness is complete,

To these cases we will add the following, which is a
very good example of the lesions which projectiles
producing strong concussion in the bony mass of the
face can bring about in the fundus of the eye.

Traumatism of the bones of the face ; rupture of the choroid,
L. E. (Case 37.)

H. was wounded Aug. 22, 1914. The bullet penetrated
behind the ascending ramus of the malar bone, two centi-
metres below the floor of the right orbit. It crossed the
right antrum, the palatine vault, and came out on the left
cheek, a little above the angle of the mandible. The patient
thinks that the shot was fired from about 400 metres.

The loss of vision of the left eye was almost immediate ; at
the same time severe conjunctival ecchymosis appeared,
which remained for a long time.

Examination by the ophthalmoscope shows a large
laceration of the choroid, situated in the macular region
(Plate VI, Fig. 3). The left eye has also lost central vision.
The right eye is normal ; its visual acuity equals unity.
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With these derangements, due to the concussion of
soft parts in relation with the eye, might be compared
a very curious case of the effects of airconcussion upon
a myope.

Progressive myopia ; macular choroido-retinitis, R. E.
(Case 38.)

Aug. 25, C. was thrown into the air by the explosion of
a shell which burst alongside him. He remained about ten
minutes unconscious. When he came to himself he dis-
covered that he had not a scratch, and went on fighting.
Next day there was some pain in the right eye; however, he

continued to fight, firing as before. Se]} 25, he was ah&hth‘
wounded in the right arm, and sent to Bordeaux. There he
stated that the visual acuity of the right eye was rapidly
diminishing.

[t should be noted that C. was an engraver on glass and
that he carried on his calling without needing to wear glasses ;
he had done his 111111tm], service, hmmg left the regl—
ment with the rank of corporal; he was a very good shot,
and only used the right eye.

R. E, with —13 D sph. = — 2 D eyl.,, axis 30°
V = quantitative, not improved by glasses. The anterior
segment and the transparent media are normal. On
ophthalmoscopic examination a myopic posterior staphy-
loma and a macular choroido-retinitis, with large uveal
lacerations, are revealed.

L. E. is slightly hypermetropic; with 4+ 0°50 D sph., V =
4/10. This eye presents a slight commencing staphyloma,
quite like a typical crescent-shaped myopic staphyloma
(Plate VI, Fig. 4).

Jan. ?‘U his condition was stationary. It was impos-
sible to come to a decision on his case; so he was sent on
convalescent leave in order that, in a few months, one
might estimate definitively the condition ot the eve, and
come to a conclusion about the case. It did not appear to
me to be probable that the myopia was entirely consecutive
to the concussion of the {iee]: membranes, but it is certain
that the macular and peri-macular chor oidal lacerations,
w hi('h have caused the suppression of vision of this myopie

, have been the result of traumatism by displacement
Uf air. It might be equally considered pruhﬂh]e that the
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fundus of the eye has lost some of its resisting power under
the influence of these lacerations, and that for this reason
the eve is elongated, so much so as to reach the figure of
thirteen dioptres of myopia. Perhaps myopia existed
before the war, but it must have been very slight, since C.
was considered an excellent shot, and, when shooting,
used only the right eye.

Such are the precise observations, chosen from
amongst many others, which we have been able to
collect ; they appear to us to be worthy to be placed
on record, and I consider that they allow us to draw up
here, in the form of a synthetic résumé, the four follow-
ing conclusions.

1. Projectiles, when they penetrate the organism,
are capable of producing at a distance serious or irre-
parable damage to nerve centres, to peripheral nerves,
and to the organs of special sense (eye, ear, nose).

2. It is not necessary, to bring about this damage,
that the projectile should actually strike the patient ;
the displacement of the air produced by the explosion
of a shell is sufficient to cause the same lesions.

3. In injuries of the face or cranium an exhaustive
examination of the visual apparatus should always be
made,

4. The injuries are especially lesions of the posterior
pole, macular and peri-macular.

Whether the choroid be implicated alone or whether
the retina be lacerated with it, it is the macular region
and its more or less immediate surroundings which
suffer more or less, according to the force of the trau-
matism, and we might inscribe here this clinical law
Concussion of the eye without dirvect shock = macular
and peri-macular lesion.

(2) HAEMORRHAGES AND DETACHMENT OF THE
Cnororp.—After ruptures of the choroid, and also with
them, for they are closely connected, hsemorrhages
of this membrane must be mentioned. The type of
these disorders is the expulsive heemorrhage (ALBERT
TErsox) which sometimes happens after the operation

K
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for cataract. To a smaller degree this accident is
met with in the serious contusions of the eyeball. The
blood is extravasated in the supra-choroidal space and
the choroid is lifted up at the same time as the retina.
This detachment is distinguished from retinal detach-
ment in that it has a darker tint and is supported by a
coagulum, so that it does not undulate with the move-
ment of the globe. In fact, we see the ophthalmoscopic
picture yielded by certain sarcomata of the choroid ;
the fact of the traumatic origin and the use of transil-
lumination will serve to establish the diagnosis.

The blood, poured out at first in the supra-choroidal
space, soon diffuses into the anterior layers of the
choroid. After a while the blood-clots organise ;
connective tissue cells appear at the periphery of the
clot and soon invade 1t ; numerous capillaries even are
formed, which penetrate all the neighbouring tissues,
including the retina, and the process ends in what we
describe later under the name of proliferating choroido-
retinitis.

Many ocular injuries, consecutive to fractures of the
orbit, have this fate, for the violent contusion suffered
by the globe in such a case 1s very often accompanied
by haemorrhage, with or without evident lacerations
of the two membranes, choroid and retina; several
examples are given in the illustrations published in
this work, for we have had in our clinic plenty of
cases to choose from,

(2) AFFECTIONS OF THE MEMBRANES: (b) RETINA

It is very true, and MaNGINT in his thesis has already
insisted upon this point, that pure choroidal I{‘HDII&
and unmixed retinal lesions are relatively rare, and
that most frequently they are associated. In combina-
tion with a choroidal or peri-macular laceration in the
form of the arc of a circle, for example, we may find a
typical macular retinal lesion, and one frequently meets
a laceration affecting at the same time both the choroid
and the retina. Nevertheless the pure types are fairly
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numerous, owing to the anatomical independence of the
choroid (including in this term the pigmented epithe-
lium) and the retina, properly so-called (the distal
lamina of the secondary optic vesicle).

According to our views, those authors are quite
wrong who have refused to admit the localisation of the
rupture in the choroid. WENNEMANN, in the Eneyclo-
pédie j‘?'m?.gfm.'-s'e d Ophtalmologre (Vol. VI, p. 486), has
written that ** the choroid can scarcely be torn so long
as the sclerotic resists the shock of the violent contu-
sion, and that we often take for ruptures of the choroid
what are only simple folds of the retina.” Clinical
tfacts invalidate this opinion, and we are convinced of
the contrary; Figs. 2 and 4 in Plate V are, in fact,
demonstrative. Their value is increased by the fact
that they represent photographs of oil-paintings, made
by Thorner’s method by an artist of great talent, who
had no ophthalmoscopic knowledge, and who set him-
self to paint what he saw, and nothing but what he
saw,

The retinal vessels, which in these illustrations cross
over the choroidal laceration, belong to an intact
retina.

On the other hand, there are pure lesions of the retina
independent of any affection of the choroid ; they are
represented in Plate I, Figs. 1 and 2.

From the anatomico-clinical point of view we shall
describe three varieties of retinal lesions : (a) Retinitis
proliferans ; (b) Proliferating choroido-retinitis; (¢)
Traumatic detachment of the retina.

The first and the third of these affections are well
known and described in all the text-books ; we have only
to indicate here the peculiarities they have exhibited
amongst our patients. The second has not hitherto
been described.

(a) Retinitis proliferans

Proliferating retinitis is often of traumatic origin,
according to ScHIOTZ In 22 times out of 100, and
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one cannot be surprised if, with the great majority
of authors, we ascribe i1t to retinal haemorrhages.
GorpzienER has upheld the view that proliferating
retinitis may develop without heemorrhage, and that it
is a disease sui generis, resulting in the formation of
masses of connective tissue by proliferation of the fibres
of MULLER. Maxnz, who first described the condition,
ascribes great importance to effusions of blood, but
does not think that hsemorrhages are essential to the
proliferation of the retinal tissue. It was LEBER who
insisted upon the important role played by extrava-
sations of blood in the pathogeny of the affection. We
believe that he is right ; they have been the basis of all
the cases of proliferating retinitis we have seen, and in
SCHIOTZ statisties, out of 121 cases, these heemorrhages
were only lacking four times. Besides, it is aufﬁcient
to inject blood into the vitreous body of animals,
ProssTING has done, to see, associated with the h&*mur—
rhage, the proliferation of the connective tissue of the
retina ; the development of the retina attains in a few
weeks three or four times the normal thickness of the
membrane ; three or four months after the injection
the retina is in places transformed into strings of con-
nective tissue, containing, in the thickness of fibrillar
masses, red corpuscles, more or less altered.

These anatomical examinations, based on experimen-
tal facts, agree moreover with the results yielded by
some examinations of the human eye, cases of retinitis
proliferans ; the examinations of Massy, PURTSCHER,
and VERKLI have shown the existence of a membrane
of fibrillar connective tissues, adhering at certain points
to the optic disec and the retina. MaNz, whose case
was of four years’ duration, did not find hemorrhagic
débris, probably because of the long duration of the
affection. DEeNi¢, Purrscuer and VERKLI observed,
in the masses of more recent formation, numerous traces
of blood (lymphocytes, disorganised red corpuscles,
numerous leucocytes). The external layers of the
retina have often preserved their normal structure ;
the internal portions, the fibres of MULLER, are those
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which have proliferated. The pigment epithelium is
intact, so that the affection does not establish artificial
adhesions between the two layers developed from the
secondary optic vesicle, i.e., between the pigmented
epithelium and the retina, properly so-called. The
result is that the fibrous contraction of the bands of
connective tissue, of which we have just spoken, easily
separates these two layers, which are simply apposed
to one another, and produces what we call, clinically,
detachment of the retina—i. e., separation of the two
layers of the optic vesicle.

Retinal detachment is in consequence frequent in
proliferating retinitis.

Such are the general data which apply to this affec-
tion ; it often occurs in relapsing spontaneous haemor-
rhages of the retina. It is equally common, and indeed
it should be looked for, after the lesions of the eyeball
which accompany choroidal and retinal heemorrhages,
as well as effusion of blood into the vitreous body.

We have observed this very frequently, and we will
now apply ourselves to the task of portraying the
characteristics of the cases we have observed.

Symptomatology.—The symptoms at the onset of
proliferating retinitis are those of hamorrhages, and,
as in the traumatic cases the affections are well
marked, we find usually not photopsiee and scotomata,
but complete loss of vision. As the blood becomes
ogradually absorbed vision may return, and sometimes
be even relatively good, with quite extensive lesions;
this depends evidently on the seat of the retinal dis-
orders visible with the ophthalmoscope, and also on the
seat of the affections which cannot be seen, for a very
slight alteration of the macular region is sufficient to
diminish or suppress central visual acuity in a subject
whose lesions appear to be of slight extent.

Moreover, it is by no means rare to find that diatheses
or infections with which the subject has been attacked
contribute to complicate the accidents by pouring
toxins or infectious agents over the retinal laceration.
The soldiers whom we have examined, in general healthy
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and vigorous, have perhaps been less exposed to such
complications than the generality of patients; but
it has been evident to us, on several occasions, that
syphilis has interfered with the normal evolution of
the anatomical disorders.

The natural progress of these affections leads to the
organisation of connective tissue, and for the same
reason, being subject to the general laws of pathological
anatomy, to contraction. This contraction has the
great detriment of dragging on the retina and detaching
it ; sometimes it may even produce a tear in the new-
formed membranous veil, thus laying bare a healthy
portion of the retina, w hich is rendered capable of dis-
charging its functions. GoONIN, in an excellent article
in the Hncyclopédie, reports the history of a case in
which the central visual acuity came back to 5/10
by reason of a laceration occurring in the macular
region ; the patient related how he had seen, in the
space of a very few days, as it were a window open in
the centre of the thick veil which covered his eye.

After having described classic retinitis proliferans,
such as has always been present to our minds while
examining our wounded patients, we are of opinion that
we should call attention particularly to a variety which
we have ascertained to follow fractures of the orbit.
It is a matter of an affection, very different on the
whole, from those described by authors. We propose
to call it ° ‘ proliferating choroido-retinitis,” and we
proceed to give the description of it.

(P) Traumatic Proliferating Choroido-retinitis

Choroido-retinitis follows, not heemorrhages into the
vitreous body, such as the relapsing hsemorrhages of
adolescents, but heemorrhages of the retina and choroid
due to lacerations.

This traumatic proliferating retinitis results from the
organisation of effusions which are situated outside the
vitreous. Here is a characteristic which distinguishes
this affection from the proliferating retinitis compli-
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cating the relapsing hsemorrhages of the vitreous of
adolescents. There the disorders belong to the vitre-
ous ; a retinal vessel bleeds in the eye, the first intra-
ocular epistaxis is absorbed, the second leaves behind
some traces, and after the third or fourth relapse the
effused blood ends by becoming organised, by the aid
of the elements of the most internal layer of the retina
(fibres of MULLER, perivascular mesodermic tissue),
which, when irritated, proliferates and gives birth to
the great fibrous tracts which the classic authorities
have taught us to recognise, and which trespass, not
only on the most internal parts of the retina, but also on
the peripheral layers of the vitreous body.

The conditions of the proliferating choroido-retinitis
of our wounded are quite otherwise ; in their case there
is no relapse, the vessels which bleed do not proceed
from the retina, nor do the proliferation and post-
hemorrhagic organisation of the connective tissue ; the
seat of the trouble is not retino-vitreous.

Under the influence of shock or of ocular concussion
a rupture of the uveal tract and of the retina has taken
place ; there has been a more or less extensive effusion
into the meshes of these membranes. Is it small
in quantity ? Then it will be absorbed, and the cho-
roido-retinal scar will take on the appearance so well
known as atrophic and pigmented choroido-retinitis.
Is the amount of blood more considerable ? The vitre-
ous may then be implicated, but the clots which are in
its meshes rapidly disappear. But the h@morrhage,
on the contrary, which in these cases is present in the
whole thickness of the retino-choroid and in the retino-
vitreous space, experiences much difficulty in becoming
absorbed ; it becomes organised, at the same time pro-
voking irritation of the connective tissue of the uveal
tract in the region of the rupture. The connective
tissue proliferation takes place at its expense, and re-
sults in the formation of fibrous tracts, which, at first
slight, might be taken for proliferating retinitis, properly
so-called. We see therefore that traumatic prolifera-
ting retinitis differs much from the classic type as
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regards its situation. We have to deal, in our soldiers,
with a proliferating choroido-retinitis, the choroid
participating in fact in its formation as much as the
retina, and even more than the retina itself.

We are dealing, therefore, with a choroido-retinal
cicatricial process secondary to the rupture or laceration
of these membranes, and this statement will explain
why the papillo-macular region should be the habitual
seat, since it is also that of the traumatic choroido-
retinal disorders sequent to orbital fractures,

One of the appearances which best demonstrates
this is offered by the disc when a projectile has caused
avulsion of the optic nerve. The papillary hole which
follows this tearing-out is filled up little by little by a
proliferating connective tissue formation in which
the peripapillary uwveal tract, infiltrated by great
haeemorrhagic patches, participates with the papilla
(see Plates 111 and IV).

Being cicatricial tissue, the result is that traumatic
proliferating choroido-retinitis, once organised, cannot
be modified. The loss of vision, more or less complete,
the modifications of the visual field which follow, are
definitive. Retinal detachments, which are caused by
secondary traction of the retina towards the vitreous,
by the contraction of the fibrous vitreo-retinal cords,
are common in proliferating retinitis, since in this
affection the disorganisation concerns the deep layers
of the retina, and especially the uveal tract, to which
this membrane is simply applied. But with our soldiers
the cicatrix involves both retina and choroid; the
organised patches intimately attach the retina to the
underlying ocular membranes, and thus prevent slow
detachment.

Ophthalmoscopic appearances.—From the ophthal-
moscopic point of view its characters are as follow:
a greyish white mass surrounded by a zone more
or less extensive, sometimes very large, blackish,
pigmented (Fig. 44); this mass is raised, a fact which
testifies to the proliferation of the connective tissue ;
the retinal vessels are seen to pass over it, turning out
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of the direct line to do so (Plate IV, Fig. 3); vessels too
pass underneath, some are seen to perforate it, forming
loops which project forwards (Plate 111, Fig. 2).

In Plate IV, Fig. 1, below the atrophied disc can be
distinguished a raised white patch, upon which climb
vessels emerging from the papilla and making a visible

Fia. 44.—Fracture of the left frontal sinus; eyeball contused
by the inferior wall of the sinus thrust downwards. Proliferating
retino-choroiditis of the posterior pole implicating the macular
region.

bend, precisely at the moment when they mount upon
this elevation; whilst these retinal vessels are mani-
festly situated above and in front of the plaque of
proliferating newly-formed tissue, other vessels traverse
the plaque in the middle of its substance, and others
pass beneath,

The two figures (Fig. 35; Plate III, Fig. 1, papil-
lary avulsion) are amongst the most interesting of our
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collection ; they have to do with a total or subtotal
avulsion of the disc,

The first deals with a partial tearing-away, affecting
the upper part of the papilla (inverted image); the
half of the disc which has been torn away is covered
by new formation, whence the vessels spring; it is
remarkable that this fibroid mass is not everywhere
sufficiently prominent to fill the fossa created by
the papillary avulsion; it is only exuberant in its
inferior portion; at the upper part it is still upon
a plane deeper than the rest of the fundus of the eye.
The other figure is a truly admirable example of total
avulsion of the papilla, a papillary detachment which
is accompanied by two lacerations starting from the
macula, the one above and to the outer side, the other
down and in ; there is a third tear in the macular region.
All around the disc the choroido-retinal lacerations
have proliferated, but the excavation has not been filled
up; there remains a cavity recalling the ophthalmo-
scopic image of certain cases of chronic senile glaucoma ;
there has been a true avulsion of the papilla in the
correct sense of the word.

Often the .laceration of the choroid and retina,which
entails the proliferation, is seated exclusively in the
macular region (Plate IV, Fig. 2); the mass of new
formation then has no dnwt mlatmn to the larger ves-
sels ; it takes the form of a fibrous ** cake,” irregularly
star-like (Plate III, Fig. 2); or of the arc of a circle,
(Plate 1V, Fig. 4); frequently around this fibrous
‘cake ” is found a pigmented zone, indicating the
considerable participation of the uveal tract in the
proliferation.

The figures which represent this proliferating cho-
roido-retinitis, in addition to all those of Plates I, II,
I1T and 1V, have been drawn from nature by M. l—"e‘;m{:
student of medicine, hospital orderly in the service,
to whom we desire here to render thanks.



PRESERVATION OF THE EYEBALL

CoMPARATIVE TABLE

SHOWING

139

THE IIFFERENCES

BETWEEN PROLIFERATING RETINITIS AND TRAUMATIC
PrOLIFERATING CHOROIDO-RETINITIS.

Retinitis Proliferans

Proliferation due to or-
aanisation of effused blood ;
may be produced without
previous haemorrhage.

Membranes with multiple
prolongations; appearance
of a spider's web spread
over a large portion of the
fundus of the eyve.

Membranes translucent in
certain points.

Projections ending free
in the vitreous.

Masses, pedunculated,
polymorphous, with uneven
surface, outline well marked.

Situated in all parts of
the retina.

Focus of pigmentation
very frequently around the
membranes.

Often complicated by de-
tachment of the retina, due
to traction of the vitreous

bands.

Traumatic Proliferating
Choroido-retinitis

Always consecutive to a
heemorrhage and a rupture
of the deep membranes.

Fibrous plaque, more
localised, of a more regular
thickness.

Everywhere opaque.

Simple relation of pro-
pinquity with the vitreous
body.

No very prominent mas-
ses in the vitreous body;

even surface, projecting
moderately.
Much more common in

the macula, the disc and
its circumference.

Foci of pigmentation very
frequent.

Is not accompanied by
detachment consecutive to
the proliferation, which, on
the contrary, attaches the
retina to the choroid.

() Trawmatic Detachment of the Retina

In this class of retinal detachments we may admit
several varieties which can be succinctly enumerated

thus,

(1) Detachment by subretinal haemorrhage.
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(2) Detachment by post-traumatic retraction of the
vitreous body.

(3) Detachment which results from the cicatricial
contraction of a wound.

(4) That which follows a loss of vitreous.

(5) That which results from concussion at a distance,
with or without laceration of the retina.

We have met with all these varieties, and we have
noted forty retinal detachments amongst our hospital
cases ; a very frequent form is the detachment by
:ONCUSSION.,

The shock upon the eye causes a subretinal heemor-
rhage and a laceration of the retina and choroid ; three
months afterwards one finds a large plaque of atrophy
and not a detachment of the membrane.

We have rarely met with this affection in the cases
of foreign bodies of the orbit; amongst our cases we
can recall only one (Case 24, Fig. 30) in which a piece
of shell injured the exter nal orbital process, result-
ing in a profuse vitreous hsemorrhage, which after
a certain time allowed large detachments to be seen,
one peripheral to the external equatorial portion, the
other in the macular region. There was a shell frag-
ment below the eye; this fragment must have contused
the organ and a great part of the derangements should
be attributed to direct shock. But it should also be
remarked that a violent contusion, the fracture of the
external orbital process, must have set up in the eye
concussion quite sufficient in itself to produce the
detachment of the retina.

The number of cases of retinal detachment caused by
simple concussion at a distance is not very considerable,
but we believe nevertheless that we ought to draw atten-
tion to this type of disorder because of this special
pathogeny.

We have four cases to quote : the two first are Cases
15 and 16, in which the projectile traversed the facial
mass from one side to the other, without lesion of the
eyeball, and provoked, in the first, retinal detachment
at the inferior part of both eyes, in the second, detach-
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ment at the infero-external portion of one eye. The two
other cases are identical as to pathogeny, although they
deal with two fractures of the external wall of the orbit,
which hawve brought about total detachment of the
retina on the side of the fracture.

In relation to these four cases, moreover, we can
bring forward two others in which there was no fracture
of the orbit, but, as a result of simple displacement of
air, caused by the near explosion of a shell, the two
cases were affected, one on the right side, the other
on the left, with detachment limited to the inferior
portion of the retina, without direct shock to the
globe,

We have considered it our duty to chronicle this
variety of traumatic detachment here with some
details, for it is less common than the other forms of
this condition.

We do not think we need insist upon the varieties
which result from subretinal traumatic hsemorrhages,
nor upon the detachments consecutive to fibrous
organisation of the wvitreous body:; what we have
sald on proliferating retinitis, and all that the authori-
ties have taught on this subject, will certainly be
prominent in the mind of the reader.

Practical considerations on the prognosis and treat-
ment of this kind of lesion will be found later in the
book. (See Treatment of Fractures of the Orbit and
their Complications.)

E.—Trauvmaric ENOPHTHALMOS

Enophthalmos is a symptom which occurs in a
certain number of varied conditions, and too many
authors have sought to give it a single pathogenesis,
as if it were a question of an affection always the
same and well defined.

Sinking of the eye in the orbit may happen under a
great number of circumstances, all different :—

(1) When the means of suspension, passive or
active, of the eye are torn or paralysed; the capsule
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of Tenon ruptured; the oblique muscles paralysed ;
or when the recti muscles are retracted.

(2) When the cervical sympathetic is paralysed by
too prolonged action or excitation.

(3) When after a profuse hemorrhage of the orbit
or chronic inflammation of the cellulo-adipose tissue
there occurs cicatricial retraction of the retro-bulbar
tissue.

(4) When trophic troubles ocecur, involving absorp-
tion of the cellulo-adipose tissue.

(5) When the orbital cavity is enlarged by a
fracture which produces a depression of any one of
1ts walls.

The fact is that enophthalmos may occur whenever
there is default of any of the forces which maintain
the eye in the exact equilibrium which is normal to
it. These forces are the following: (1) the traction
backwards of the recti muscles and the traction
forwards of the oblique muscles; (2) the capsule of
TeENON and the smooth-fibred muscle of MULLER,
which represent an active element capable of being
immediately modified by the excitation or the paralysis
of the sympathetic: (3) the cellulo-adipose cushion
upon which the eye rests; (4) lastly, the bony cavity
whose firmly fixed walls give stability and rigidity to
the visual apparatus.

It is obvious that these diverse conditions of the
ocular equilibrium, when modified, may bring about
mophthalmos, and that each @etiological variety corre-
sponds with the clinical varieties we have met with
amongst our wounded.

We shall pass in review each of these varieties, laying
under contribution what has been said by the different
writers who have busied themselves with the question,
and utilising the cases we have collected.

(1) The enophthalmos which results from defective
equilibrium between traction of the recti muscles
behind and the obliques in front is the rarest form
we do not think it exists in the science of ascertained
facts ; a priori, it is evident that paralysis of the two
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obliques should be followed by a retreat of the eyeball ;
but, clinically, paralysis of the pathetic and of the
branch of the oculo-motor destined for the inferior
oblique must be extremely rare, and this variety should
be looked upon as so exceptional that in ordinary
practice it need not be considered.

It is, however, not only the muscles, the active
ligaments, which maintain the eye in position; there
is also the action of the aponeuroses and passive
ligaments in the ocular enarthrosis; the means of
suspension may be torn or dislocated by traumatism.
PicurLeEr admits in the etiology of the affection the
rupture of the septum orbitale ; KILBRUN (Archives
d’Ophtalmologie, 1902) reports the case of a man who,
ten days after having fallen from a sledge, presented
ptosis by enophthalmos, and explains his case by
laceration of TeNoN's capsule, or its ligamentous
appendages.

Such aetiological conditions must be very rare; we
have not seen them amongst our patients, and in the
great majority of cases it is to the other mechanisms,
previously enumerated, that we must look for the
processes capable of explaining enophthalmos.

(2) The paralysis of the unstriped muscle of
MULLER is a cause of enophthalmos, and it will be
fitting here to give some anatomical and physiological
details.

This muscle, upon which, after MULLER, SAPPEY has
msisted, is a layer, fibrous in appearance, but in reality
muscular, extending transversely from the internal to
the external part of the orbit, continuous below with
the adherent border of the tarsal cartilage and giving
insertion above to the levator palpebrze and to the
subjacent prolongation of the orbital fascia. It has a
fixed origin and a mobile insertion, like all muscles ;
its origin, by its union with the }Lv&tur corresponds
to the apex of the orbit and its insertion is the adherent
margin of the tarsal cartilage.

Into its constitution enter a great number of lami-
nated fibres and of elastic fibres, but these are only
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accessory elements; the fundamental elements are the
unstriped muscular fibres.

The bundles which form the median portion are
directed from above downwards, the divisions inter-
lacing and forming a sort of network with irregularly
elliptical meshes. This muscle represents a segment of
a hollow sphere which surrounds the eye over a large
portion of its area.

There is also a MULLER'S muscle in the lower eyelid ;
its attachments are, on the one hand the deep surface
of the palpebral expansion of the tendon of the inferior
rectus muscle, on the other hand the convex margin
of the tarsal cartilage; at the level of the inferior
fornix of the conjunctiva it splits into two layers :
one, palpebral, which goes to the tarsal cartilage, the
other going between the bulbar conjunctiva and the
eveball.

MULLER'S muscle contains groups of nerve-cells
analogous to ganglionic nerve cells, in such a manner
that it possesses its own innervation, independent of
the oculo-motor which innervates the levator palpebree.

It is innervated by the cervical sympathetic. When
this nerve is divided MULLER'S muscle is paralysed,
and, the eye sinking back into the orbit, the patient
has enophthalmos. Excitation of the sympathetic, by
exaggeration of the action of the muscle, produces
exophthalmos. It must therefore be admitted that,
according to physiology, the unstriped muscular
fibres, which form the muscle of which we are speak-
ing, surround the eye, pass behind its equator, and,
in contracting, push it forwards. The anatomical
description given above, although strictly according to
the authorities, does not make the action of the muscle
clear to the comprehension ; it is more than probable
that smooth muscular fibres exist right into the cap-
sule of TeNoON, facing the posterior hemisphere of the
ocular globe, for without them we confess that we fail
to understand the physiological action of the muscle
of MULLER.

The description which the anatomists give shows
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why excitation of the sympathetic, acting upon the
muscle, increases the palpebral opening, whilst section
of the sympathetic closes that opening: but it in no
way enables us to understand why the subject should
become exophthalmiec in the first case and enophthalmic
in the second.

We present these reflections to the anatomists and
physiologists in passing.

Here we publish a case of enophthalmos due to
section of the cervical sympathetic by shrapnel.

Section of the sympathetic by a shrapnel ball ; enophthalmos ;
Claude Bernard’s syndrome ; recovery. (Case 39.)

P. L., aged 22 years, Infantry, was wounded Sep. 5

by two shrapnel balls. One struck him in the arm, the

other in the neck, at the level of the fourth cervical. It

FiG. 45.

penetrated the right side at the posterior border of the
sterno-cleido-mastoid, and taking a horizontal course, came
to rest in the left carotid region.

The orifice of entry is narrow and has not bled, but
immediately after the injury L. spat blood. Pharyngeal
haeemorrhages occurred for several days; at the same time
the patient swallowed with difficulty and experienced a
burning sensation in the pharynx. The pharynx, there-
fore, has been traversed by the ball. The left carotid

L
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region, where it is lodged, presented for some time a lively
inflammatory reaction, but the ball was soon discovered
by palpation, and extracted by an incision similar to that
used for ligature of the carotid.

It was then that the case was sent to us. There is
marked enophthalmos of the right eye. The palpebral
fissure is narrowed, the pupil in a condition of miosis.
l.. states that his eye has been very red, that he has had a
sensation of gritty particles in the conjunctiva, and that
there was running of the eyes directly after the injury, but
that these symptoms have disappeared.

Visual acuity equal to unity; visual field intact,

The left eye is healthy. There is nothing abnormal to
be found in the spheres of action of the glosso-pharyngeal,
pneumogastric, spinal accessory, and hypoglossal nerves.
The enophthalmos rapidly diminished, and the case only
presented a slight narrowing of the palpebral fissure when
he was discharged, Dec. 31, 1914.

In this case is realised, in the clearest manner, the
experiment of Pourrour pu PETIT and of CLAUDE
BERNARD ; a well-known fact is noted, to wit, that
the greater portion of the ocular results of section of
the sympathetic are transitory; of this number is the
enophthalmos, which, strongly marked at the time of
the accident, had completely disappeared four months
later. It must not be thought that, under such cir-
cumstances, the enophthalmos is only apparent, and
due solely to the peculiar appearance given to the
eye by the narrowing of the palpebral aperture; the
enophthalmos is very real. The eye i1s carried back-
wards in a very definite manner, as though one of the
forces which draw it forwards had suddenly failed to
act. It is this action upon the globe, well demon-
strated by physiologists and by clinical experience (as
our case testifies), which the anatomical study of
MiULLER'S muscle would not teach us to foresee.

(3) Enophthalmos, due to paralysis of MULLER'S
muscle, is rapid—so to speak, immediate—when the
cervical sympathetic is divided. In the classic experi-
ments of Pourrour pu PETIT and CLAUDE BERNARD,
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retraction of the eyeball 1s part of the paralytic
syndrome of the cervical sympathetic, but this enoph-
thalmos, which the surgeon who resects the superior
cervical ganglion for the cure of glaucoma, for example,
(JonNEsco, ABADIE, ete.) produces in spite of himself,
is still very rarely observed clinically as a sequence of
accidents which happen to the orbit and its contents.
The case we have just reported is, perhaps, unique in
science.

The nervous theory of enophthalmos should be
extended to cover the trophic disturbances which
lesions of the sympathetic entail upon the nutrition ot
the cellulo-adipose tissue upon which the eye rests.
When vaso-motor innervation is at fault the orbital
tissues are badly nourished, become less solid, and the
eye follows them in their retraction; this theory has
already been defended by BEER in 1893. In a patient,
kicked by a horse, without the orbital walls being
enlarged or driven in, there appeared a well-marked
enophthalmos which this writer attributed to rare-
faction of osseous tissue. PurTSCHER has also adopted
this view; he very properly remarks that there is
only true enophthalmos in cases where there is no
depression of the orbital walls or cicatricial bands ;
true enophthalmos, strictly speaking, as in our cases,
Nos. 40, 41, 42, is that which is produced in an orbit
in which the cellulo-adipose mass has lost its normal
volume as a sequence to faulty innervation.

The cases in which the appearance of profuse
haemorrhage has been noted at the moment of trau-
matism, causing at first exophthalmos, and afterwards
enophthalmos by cicatricial organisation of the clot,
are no longer to be considered pure cases. These
pure cases of enophthalmos, those which we may look
upon as cases of essential enophthalmos, are those
which correspond to simple atrophy of neuro-trophic
origin. When the enophthalmos is preceded by a clot
becoming organised and retracting in the orbit, or
still more when cellulitis has previously developed, a
particular variety is in question, having, in a way, a
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mechanical origin; this form 1s rare, we have not
seen it in either civil or military practice. The
mobility of the globe, well preserved in general, and
the rapidity with which the enophthalmos appears do
not accord with the organisation, always leisurely, of
cicatricial tissue. Conx is the sole author who has
insisted upon the limitation of the movements of the
globe, which he found in one case adherent to the
surrounding parts. With all our patients, as in all
the cases of which we have been able to read the
reports, the ocular movements have preserved all
the freedom compatible with the vicious position
occupied by the organ in the orbit.

It results from what has been said that the
great majority of cases of sympathetic enophthalmos
should be explained by trophic derangements due to
disorders bearing upon the innervation of the orbit,
and we do not see wherefore certain authors maintain
absolutely that a fracture of the orbit exists (MoORAX,
Cuarrous). Doubtless in violent orbital traumatism,
by contusion most froquvnthf, a fissure will exist in
the orbital walls, and, even in fractures by projectiles
of war, the lesion will be always more or less marked ;
but in the cases of essential enophthalmos, of true
enophthalmos, the osseous lesion will hold an accessory
and relative place; otherwise, in all orbital fractures
in military surgery, there would be enophthalmos.
We are confronted by quite different clinical facts,
because out of several hundreds of orbital fractures
we have only been able to find four cases of traumatic
enophthalmos. These are fractures affecting the
ciliary ganglion or the carotid plexus which enters the
orbit with the ophthalmic artery, and they are accom-
panied by true enophthalmos. It is not the fracture
which matters; what does matter is the lesion of
nerves capable of interfering with the nutrition of the
retro-bulbar cellulo-adipose tissue.

Here are three unpublished cases of traumatic
enophthalmos from trophic troubles.
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Fracture of the right orbit ; traumatic enophthalmos
consecutive to trophic troubles. (Case 40.)

H. G., Infantry, wounded at M., July 5, 1915, by a fall
from the edge of a trench, due to the {.llll{)blﬂll of ‘a shell.
He lost consciousness fur three or four minutes; he was
immediately sent to be treated at T. Sent back to the
front twenty days later, he had two successive attacks of
giddiness, and came via Chalons to Bordeaux, where he
was admitted Sep. 5, 1*'115

Case-sheet on ennr " Fracture of right orbit from
fall on the right orbito-ocular region, with wound over th
superior orbital margin and detachment of upper eyelid.”

Eramination. —-Mnrn;h 12, 1916, the right pdlpcbm!
fissure has its opening diminished by retraction of the
eyeball. This latter, in fact, is sunk at least 4 mm. This
enophthalmos is not the consequence of depression of the
walls of the orbit, as is evidenced by radiography. It is
due, it seems, to trophic disturbance of the orbital con-
tents, thus realising the classic type of traumatic enoph-
thalmos by derangement of nutrition.

There is paresis of the external rectus muscle, the
superior rectus, and the inferior oblique, causing well-
marked hmnmn mous diplopia.

There is |}r'r:-ha,hh a nerve lesion caused by the fracture
having injured at the apex of the orbit, in the sphenoidal
ﬁssura, filaments of the sympathetic at the same time as
the motor nerves.

The right eye has mnormal tension. The pupil reacts
perfectly, directly and consensually; there is no lesion of
the deep membranes or of the transparent media. Acuity
equals 7/10 with a spherical convex of 4+ 1 D.

The left eye is normal, V = 10/10.

This condition has remained stationary up to to-day
(May 25, 1916).

Contusion of the left orbital region, probably fracture ; traumatic
enophthalmos of the left eye : consecutive trophic troubles.
(Case 41.)

E. R., wounded Nov. 16, 1915, at bombing exercise, at

H. Sent by medical board Sep. 24 1916.

Examination.—R. presents at the level of the left upper
eyelid a cicatricial wound resulting from the wviolent
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traumatism suffered by the orbito-ocular region at the
moment of bursting of the grenade. The soft parts of the
orbit, including the globe of the eye, have been severely
contused by displacement of air:; as concerns the orbit,
there have resulted trophic troubles ending in the dis-
appearance of the retro- and circum-ocular adipose cushion,
and producing sinking of the globe in the orbital cavity.

This cnﬂp]llhfﬂmm, very nmrlwd i1s accompanied by
ptosis of the upper eyelid, due part I‘-. to paralysis of the
levator, partly to the retraction of the globe.

Fra. 46.

Radiography shows that there is no intra-orbital pro-
jectile. But, by touch alone, it is easy to localise in the
left, fronto-parietal region a Llrgu piece of shell, encrusted
in the bony wall (Fig. r—h) It is 1|11]“mf-~:.1h1(‘ to make certain
by radiography if there is a fracture irradiated to the vault
of the orbit, recollecting the interval of time between the
date of the injury and our examination. The presence of
the fragment shows clearly, however, that the left orbital
region was in the sphere of action of the traumatism.

The left eye is on the way to atrophy. There is a total
detachment of the retina, with the exception of a small
segment of the infero-internal region.

Ocular tension lessened : T — 2.

Right eye normal, V = 10/10.
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No disturbance in the transparent media; examination
of the deep membranes reveals to us no lesion.

Paralysis of the external rectus and consecutive trophic troubles
(enophthalmos). (Case 42.)

R., Dragoon, kick of horse, Nov. 28, 1897, under the

following conditions. Wishing to pick up a snaffle lying

on the ground in the stable, about 50 c¢m. from his mare,

at the moment when he was about to incline, the body
being almost in the vertical position, save for a slight
bending backwards of the back, R. received a kick a little
below the right eye, which caused a wound about 3 cm.
long by 5 mm. wide; he then fell heavily upon his back,
making a deep wound of the occipital region, about a
centimetre in diameter. Nevertheless, he did not lose
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consciousness, and was assisted by two comrades to walk
to hospital.

[n hospital the patient };rw‘-avntcd only a well-marked
palpebro-conjunctival ecchymosis, in addition to the two
wounds which were sutured and dressed.

At the end of a month, the wounds being cicatrised,
dressings were discontinued; at this date, he complained
of diplopia.

At the beginning of Jan. 1898, the date when he came
to us, he had evident signs of pcuah sis of the external
rectus of the right eye, with contraction of the antagonising
muscle; further, the face is thinner on the dfl-i]l"ig(‘-tl Hdu,
and the eye suffers from enophthalmos : V= 1. Emme-
tropia both sides.

No trouble of accommodation. Diagnosis: bagilar
paralysis of the sixth nerve.

i}mmﬁ the whole of the vear 1898, R. was kept under
observation, in the hope that, if the nerve were simply
contused, all would come right ; but it was not so. With
the object of remedying the tmphxc* trouble, thirty sittings
of electrisation with continued current were given. The
trophic disturbances were a little improved.

In Jan. 1899, more than a year after the accident, the
patient had, besides his enophthalmos, a very unbecoming
strabismus which caused diplopia, always very extensive
and very tiresome.

To l'mnmh the enophthalmos and correct the strabismus,
Feb. 1899, we performed the double operation of cap-
sular :l{]h"ll‘lu_‘-ll]{'-]lt of the external rectus and tenotomy
of the internal.

The result of this operation was excellent in this sense,
that the patient had no longer strabismus, and easily
remedied, by turning the head, the diplopia which still
existed in the right temporal region. He easily walked
with the head upright, looking straight ahead without
seeing double, and his enophthalmos had disappeared.

He still had complete paralysis of the external rectus
of the right eye, but the inconveniences of this paralysis
are reduced to the minimum.

(4) We arrive at last at a variety of enophthalmos
which is really a false enophthalmos ; it is that which
depends upon a depression of one of the walls of
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the orbit, causing enlargement of its cavity; it is,
indeed, a °‘false enophthalmos ” if we reserve the
name °‘true enophthalmos ™ to that which results
from trophic troubles; but in military surgery it is
the form most frequently met with. We put forward
here three good illustrations.

The eye, acted on by gravity, may fall into the
maxillary antrum, or be ‘thrust there h} the wounding
instrument itself. The cases of SMETIUS DE LEDA, of
BECKER, of LANGENBECK, fall into the same « ,th{r.g{}ry.
It is also by fracture that LANG explains his case;
he thinks that the orbit is enlarged by traumatism,
and that the eye sinks in under atmospheric pressure ;
NAGEL in his case accepts the same explanation. The
reality of this mechanism allows of no doubt. NEUBEN,
however, is w rong in wishing to apply it to every case.
It will not do to maintain that there is always depression
of the orbital walls in enophthalmos : from the violence
of the shock there may be frequently an osseous fissure ;
but, as we have already said, it 1s not this fissure which
is the cause of the sinking in of the eye.

We must distinguish, therefore, two principal varie-
ties of enophthalmos—

(1) True enophthalmos, properly so-called, due to the
nervous troubles which we have placed in evidence,
following many writers, notably Dr. Davinoy and
Pror. ROHMER.

(2) False traumatic enophthalmos from enlargement
of the orbital cavity, of which we have collected three
cases which we report here.

Fracture of the left orbit ; large piece of shell in the right orbit ;
atrophic and pigmentary choroido-retinitis. (Case 43.)

Commandant R., Infantry, wounded Sep. 14, 1914, at
(., by a shell. From F. he was sent to us, and examined
Oct. 26, 1915.

C'ondition.—The shell fragment has penetrated the infero-
external portion of the left orbit, where there is a scar
3 em. in length, direction vertical, the upper extremity of
which starts from the external canthus. The projectile is
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lodged in the right ethmoido-orbital region, having followed
a path from left to right and from before backwards. It
has therefore traversed, first, the floor of the left orbit:
second, the left orbit; third, the left nasal fossa and the
septum ; fourth, the right ethmoid and the internal wall of
the right orbit,

The radiogram of Nov. 14 shows the presence of a large
piece of shell, 3 em. long by 14 wide, two-thirds of which
are enclosed in the ethmoid and the other third projects
into the right orbit, after having pierced the internal wall.

Fiac. 48.

Commandant R. refused all interference; moreover, the
foreign body had been well tolerated for sixteen months.

From the orbito-ocular point of view, we note the fol-
lowing—

(1) A fracture of the infero-external portion of the
left orbit, from which a splinter 1 em. long was extracted
eight days after the injury: a depression of the floor
of the orbit has resulted, with sinking in of the eyeball
(traumatic enophthalmos from orbital fracture).

(2) Lesions of the left eyeball. This eye, normal ex-
teriorly and with extrinsic musculature intact, presents on
the crystalline lens a slight, well-defined opacity, situated
above and to the outer side. The disc is a little reddened,
its contours blurred and ill-defined (neuritis and peri-
neuritis). The macular region on careful examination is
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found to be cedematous, thus explaining the metamor-
phopsia of which the patient complains. At the lower
part, near the equatorial region, is a large patch of atrophic
and pigmented choroido-retinitis, remains of rupture and
hamorrhage of these deep membranes.

EE N —10

(3) On the right, we note a proliferating macular
choroido-retinitis surrounded by pigment, causing a central
scotoma in the visual field and lowering the acuity to 1/100
(Plate IV, Fig. 2).

The right eye shows slight external strabismus, due to
disuse. There exists a diplopia in which the false image
is very dim, but extremely annoying, especially when
looking dow nwards (paralysis of the left inferior rectus
muscle).

Fracture of the left orbit ; traumatic enophthalmos ; total
detachment of the retina. (Case 44.)

G. Sergeant, Zouaves, wounded July 1, 1916, in the left
orbital region, by shell fragment. Treated at St. M. and
at Ch. Admitted July 18, 1916,

The projectile has caused a large fracture of the superior
orbital margin and the external region of the left orbit.
The superciliary arch is completely smashed in over the
external two-thirds and the gap in the bone is prolonged
to the ascending process of the malar bone.

The upper eyelid is in a condition of ptosis owing to
paralysis of the levator, and also because of the retraction
of the eyeball.

The latter, in fact, is pushed back into the orbit, and
the enophthalmos measures 4 or 5 mm. No movement
is possible by reason of the extreme relaxation of the
extrinsic muscles.

The pupil is dilated to the maximum. The anterior
segment of the eye is intact; ophthalmoscopic examina-
t'on reveals total detachment of the retina, explaining the
hypotony of the eye.

Vision equals 0.

The enophthalmos may be explained either by the depres-
sion of the orbital walls or by the retraction of the retro-
bulbar adipose cushion. Depression of the walls is the more
probable because a large piece of shell was extracted, two
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days after the injury, from behind the eye against the
inferior wall. Besides, the radiogram shows this depression
(Fig. 49).

Sep. 2, 1916, section of the four recti muscles, an attempt
to palliate the retraction of the globe, gave no result.

Sep. 11, restoration of the superciliary arch was attempted
by means of a graft of costal cartilage; a piece six centi-

Fra. 49.

metres long was removed from the rib, and at the same
time a portion of pre-costal adipose tissue.

The cutancous orbital cicatrix was carefully excised:
then, by splitting the subcutaneous layer of tissue, a cavity
was made, large enough to contain the cartilaginous and
fatty grafts. Suture of the superficial layers by silk-
worm gut.

Post- operative progress entirely satistactory: the wound
healed by first intention, and a fortnight later the restora-
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tion of the superior wall of the orbit was as successtul as
possible. But as the enophthalmos made the region most
unsightly the patient asked for enucleation, which was
done Sep. 26, 1916, and an artificial substitute gave an
excellent result.

G. left Oct. 24, 1916, completely recovered.
*

A case of post-traumatic enophthalmos; depression of the
external orbital wall and of the inferior orbital margin.
(Case 45.)

J. R., Mechanic, aged twenty-one years, living at Poitiers,
was cycling, March 16, 1912, when he collided with a
carriage. R. was struck in the right orbital region by the
mud-guard ; the shock was so violent that it was broken
and the patient thrown to the ground. At the hospital
at Poitiers, where he was immediately taken, depression
of the root of the nose and a smash of the external orbital
margin were discovered. A large splinter of wood was

taken from the temporal region, where it had lodged above
the zygomatic arch; one of the nasal bones was eliminated
through the nostril durillg an attack of heemorrhage.

Suppuration was overcome with difficulty, and it was
only after eighty eight days of treatment that cicatrisation
could be ubtcuncd R. then stated that he saw double,
and as this constant diplopia rendered all work impossible
he came to consult us on Oct. 17, 1912,

The patient bears numerous scars situated about the
internal canthus of the right eye and on the lower eyelid,
which is ectropionized; there is ptosis due to the enoph-
thalmos; it is not accompanied by any lesion of the levator,
which functions perfectly, as does also the superior rectus.

The eveball is very marl-:udl_y retracted, estimated at
5 mm. by eomparison with the sound eye. This sinking in
of the globe does not vary with the position of the head,
and is not modified by effort. The eye, which is not sup-
ported by the external wall, has slipped outwards upon
the orbital floor and is plainly deviated to the outer side
and below. Hence the patient complains of crossed
diplopia in every direction. The images are 20 ecm. apart
when looking ahead; this separation is much increased
(80 em.) when the Ld]ullc 18 moved to the nasal side; 1t is
slightly less on the temporal side. The patient complains
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that in every direction the images are on a different level.
The visual field is, however, normal ; acuity = 1. Exami-
nation by oblique illumination shows that the cornea,

quite transparent, has been entirely spared by the injury.

The anterior chamber is of normal flupth the pupil
presents nothing pathological, the iris reacts well to
light and to accommodation. No trouble can be found in
the transparent media, and the ophthalmoscope reveals
nothing worthy of being put on record.

The left eye is quite untouched, the injuries not extend-
ing beyond the bridge of the nose: this eyve is emmetropic
and possesses acuity = 1.

In short, this was a traumatic enophthalmos due to
depression of the external orbital wall, and perhaps also, in
part, to the effects of prolonged suppuration of the tissues
of the orbit.

By tenotomy of the four recti muscles the enophthalmos
was considerably ameliorated.

Symptoms and Diagnosis

In the cases in which enophthalmos is due to depres-
sion of the orbital walls there are always signs and
traces, more or less old, of severe traumatism of the
orbit. At the time of the accident there is abundant
epistaxis and sub-conjunctival ecchymosis; profuse
retrobulbar hemorrhage may take place and bring
about in the early stages an exophthalmos, which gives
place later to enophthalmos.

During the whole of this early period the patient
opens the eyes with difficulty, and it is only when the
disappearance of palpebral swelling allows the ready
separation of the eyelids that the more or less pro-
nounced sinking in of the eyeball is noticed.

Usually it is about a fortnight before the patient
opens his eyes ; he habitually remarks in the first place
that he sees double; this is the rule when wvisual
acuity is good. It is often on account of the diplopia
that the patient, till then in the hands of the general
surgeon, seeks the advice of the ophthalmic specialist.

The latter immediately notices two principal symp-
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toms, viz., ptosis and restriction in the ocular move-
ments. The ptosis is generally due, not to paralysis
of the levator, but to the fact that the upper eyelid
has partly lost its natural support, which is the eye; it
sinks in with it, and is lowered because it is sunk in,
and in the same proportion.

In one of our cases, however, we noticed paralysis
of the elevator, consecutive to traumatism of the
supra-orbital region, which had directly implicated the
levator palpebra.

The eye is usually well fixed in its new position, and
it is only in exceptional cases that intermittent enoph-
thalmos and exophthalmos have been found; JEAN
TERSON has reported three such cases.

The wvisual field is normal, the range of outlook
restricted by the difficulty of excursion of the muscles ;
usually the media of the eye and the deep membranes
are healthy. We shall not spend more time upon the
symptomatology, which will be found in all the text-
books, as well as in the thesis of Dr. DavrLyoy (Nancy,
1898-9), which is well supplied with references. We
must limit ourselves to bringing forward here the
symptoms presented by the cases we have reported
above,

Our patient in Case 43 was a typical example of
traumatic enophthalmos; the enophthalmic eye pre-
sented a slight opacity of the lens and papillary inflam-
matory troubles, but, the extrinsic musculature being
intact, the diplopia complained of by the patient was
the result of lowering of the eye by depression of the
floor of the orbit.

In the same manner in Case 44 the radiogram shows
a very clear depression of the inferior orbital wall;
in this case, further, the eye, lessened in tension, was
itself diminished in volume and had lost all acuity by
reason of total detachment of the retina.

In Case 45, which was an example of grave trauma-
tism worthy to be compared with traumatism of war, the
enophthalmos, again due to bony depression, was very
marked (5mm.); the subject had good visual acuity,
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so good that he complained of a very tiresome diplopia
some months after the injury. In his case a tenotomy
of the four recti muscles, following DARIER'S procedure
in similar cases, hmught about great improvement.

Our other cases differ from the preceding in that
trophic disorders were the cause of the enophthalmos.
In one of the patients ((;&%E‘- 41) we had to do with a
lesion of the frontal region due to an extra-orbital
foreign body, which had [J{'I‘}hlp*-: caused a fracture of the
orbit, irradiated to the apex, and which had implicated
the motor and sensory nerves; the eye had preserved
a good exterior appearance, but showed extensive
detachment of the retina.

Finally, our Case 42 is a case of enophthalmos from
nerve lesions and trophic troubles characterised by the
following signs. The patient had a wound in the
supra-orbital region: the visual acuity of the enoph-
thalmic eye was 7/10, and there was paralysis of the
superior rectus, the external rectus and the inferior
oblique, entailing a very distressing diplopia. Probably
the third and sixth nerves had been injured in the
sphenoidal fissure, and at the same time the sympathetic
filaments, emanating from the carotid plexus, had been
torn at this level. The trophic disturbances were con-
secutive to this lesion. These two cases are types of
true enophthalmos, as is also Case 40,

Diagnosis.—We do not think we need linger over
the diagnosis of enophthalmos.

The appearance of the patient is usually character-
istic and the diagnosis is made from a distance, at the
first glance. In doubtful cases, at the onset of the
affection, we may have recourse to the orthometers and
ophthalmeters, recommended by HasNER, WagNAM,
ZEHENDER, Coccrvus, and MARKLARKOW : but it will be
simpler and more practical to use for the same purpose
the ophthalmometer of Javar. The eyes must be
placed in a plane exactly parallel 111th the plane of
the instrument, and, reflecting the “mires’ of the
lllHtI'll]Tl{‘I'lt Hll('f‘{“ﬁ%l\-’{,“l‘u frﬂln 'L“rlL]l c¢cornea, one notes
how many millimetres it is necessary to <Ldvance the
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instrument to focus it when examining the enophthalmic
eye: this procedure is quite satisfactory and enables
one to dispense with special apparatus.

We shall say nothing here concerning prognosis
which is not familiar; the affection remains stationary
when it is left to itself, and treatment yields but very
mediocre results. We should here, however, mention
the good results quoted by some writers, from electri-
cal treatment by the continuous current : : also tenotomy
of the four recti muscles, advocated by DARIER.

This gave us a favourable result in one of our cases
(Case 45).

M



CHAPTER V

FRACTURES OF THE ORBIT
WITH DESTRUCTION OF THE EYEBALL

THe destruction of the eyeball may occur either with
the presence of a foreign body or without the foreign
body remaining in the orbit. The immediate disorders
are the same; but in the second category of cases, the
complications which result from the presence of the
foreign body, come in to darken the picture.

Most frequently pieces of shell smashing in the
external wall of the orbit, crushing the eye, and
coming to rest near it or in the neighbouring cavities
are the objects of interest in the cases of the second
category. DBullets traverse the orbit and fracture it,
but escape after having destroyed the eye and traversed
the bony mass of the face.

We could report a large number of cases of this kind,
but shall limit ourselves to the four following.

Fracture of left orbit; rupture of eyeball ; arterio-venous
aneurism of the left internal ecarotid. (Case 46.)

A., Sergeant, Infantry, was wounded April 14, 1915,
by a rifle-bullet at M. Treated for ten days at Ch., he
came to us April 27.

The rifle-bullet entered the left lateral part of the neck
along the posterior border of the sterno-cleido-mastoid,
three fingers’ breadth below the inferior extremity of the
mastoid process.

Following a course from below upwards and from behind
forwards it came out at the level of the floor of the left
orbit.

The left eyelid is totally destroyed; the aperture of exit
is found almost in the inferior conjunctival cul-de-sae.
The projectile has caused the rupture of the eyeball, which

162
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is now reduced to a small shapeless stump, inflamed and
painful.

The radiogram, whilst enabling us to determine the
absence of a foreign body, shows a depression of the
anterior portion of the floor and of the orbital margin.
R. E. normal.

Enucleation of the left eye was performed April 30.
During the next few days, A. drew our attention to a
continuous buzzing in the ear, and left migraine. This

Fra. 50.

whistling, synchronous with the cardiac beat, was exas-
perating, causing atrocious headaches, and entirely pre-
venting sleep. lExtreme vaso-constriction of the face.

Dr. LacouTurg, called in consultation, concluded from
his examination that there was an arterio-venous aneurism
seated on the left internal carotid. Artery and jugular
vein must have been injured by the bullet in its course.

May 5, 1915, ligature of the internal carotid. Post-
operative progress most satisfactory ; disappearance of all
the symptoms; no complication has occurred since this
intervention.

A blepharoplasty of the lower eyelid was done July 15,
1915, by means of a fronto- parietal flap. This mpud,tlml
allowed the patient to wear an artificial eye easily.

He left hospital June 17, 1915, completely recovered.
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Fracture of left orbit; rupture of eyeball. (Case 47.)

J. S., Infantry, rifle-bullet in the face, Aug. 28, 1914, at

R. Made a prisoner, he was released June 25, 1915, and
was admitted Aug. 4, the same year.
d the right ala of the
nose; after having traversed the nasal fosse from side to
side it has fractured the left internal orbital wall a little
above the lacrymal sac; continuing its course, it has
ruptured the globe and uxmrgml from the fronto- lﬂmpoml
region at the supero-external angle of the orbit.

At this point is to be seen a dr;ep depression of the bone,
the size of a crown-piece, produced by the fracture of the
ascending process of the malar bone and the external process
of the frontal bone. The cutaneous cicatrix extends to
the external third of the eyebrow, which is much drawn
downwards.

There is ptosis of the upper evelid and symblepharon
over the external third of the two eyelids; the lower
{'"}elld is torn in the neighbourhood of the ld,crxm;ll sac,
and is adherent below, in a vicious position.

The eyeball, entirely destroyed, was enucleated eight
days after the injury.

The right eye is normal, V = 10/10.

Aug. 12, 1915, surgical intervention. In the first stage,
the two eyvelids were freed (section of the symblepharon);
next, after freshening the inferior and internal palpebral
border, it was drawn upwards, restoring the canthus. After
dissection of the skin about the external orbital cicatrix,
the very unsightly depression of the bone was filled up
by means of adipose tissue taken from the left buttock.
Sutures and dressings. Post-operative conditions excel-
lent ; the adipose gmft took by first intention. In spite
of thl& operation the conjunctiv al cav ity remained atypical,
very narrow, permitting, however, the use of an artificial
eye.

S. left hospital Sep. 21, 1915.

Fracture of the right orbit ; rupture of right eyeball ; traumatie
choroido-retinitis and optic atrophy, L. E. (Case 48.)

M. P., Infantry, wounded Jan. 14, 1916, by rifle-bullet.
Taken to Ch. Jan. 15, he came to us Feb. 8, 1916.
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Condition.—P. was struck by a rifle-bullet from a dis-
tance of about 150 metres. The projectile traversed the
face from left to right, obliquely upwards and outwards;
it penetrated at the union of the malar with the ﬂ*gmn&tlc
arch, emerging by the supero-external angle of the right
nrblt near the outer extremity of the eyebrow, traversing
this cm'ity throughout its width, and causing an extensive
fracture of the external wall, which can be felt depressed.

The right eye, ruptured and only existing in the form of
débris, had been enucleated at once. The upper eyelid is
destroyed in its external two-thirds; and surgical inter-
ference in two stages, Feb. 20 and Mar. 12, blepharoplasty
by tra.na])l;mtcttmn (pedicle) and Snellen’s sutures, permitted
the wearing of an artificial eye.

On the left side visual troubles appeared immediately
after the injury. P. declares that on arrival at Ch. he
found a very great diminution of visual acuity in that eye;
it improved in the period immediately following, and since
then it has remained stationary.

L. E. V = 1/10 good.

The globe is normal exteriorly. The pupillary reflexes
are good; the transparent media clear.

In the macular region, especially marked below and to
the inner side, there is atrophic and pigmented choroido-
retinitis, sem}n{lar}r to a haemorrhage of the membranes
and causing a slight ascending atrophy of the optic nerve
(concussion lesions). The disec is, in fact, decoloured,
whitish, with contours somewhat pigmented.

Dls:.charged July 7, 1916, in the same condition.

Fracture of right orbit; rupture of eyeball. (Case 49.)

E. S., Infantry, wounded Oct. 6, 1915, by grenade frag-
ment. From Tarbes, he arrived Dec. 10, 1915.

Condition.—Cicatrix about 3 em. long, direction vertical,
in right superior orbital region. It starts from the anterior
frontal region, 2 em. above the eyebrow and two fingers’
breadth from the root of the nose; the superior orbital
margin is fractured at the junction of the inner third and
the outer two-thirds. A deep notch of the underlying
bony wall can be felt.

The upper eyelid is divided and in a condition of
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cicatricial ectropion; the palpebral borders are adherent
to the depressed bone.

The ruptured eyeball was enucleated two days after the
injury. The left eye is normal, V = 10/10.

Jan. 10, 1916, restoration of the upper eyelid was pro-
ceeded with. The cicatricial tissue was undermined, and
after refreshing the two ciliary borders the palpebral
portions were sewn together. Snellen’s sutures were used
to deepen the superior conjunctival cul-de-sac. An arti-
ficial eye was given.

S. left hospital Feb. 6, 1916, completely recovered.

These four cases all present remarkable peculiarities.

The first concerns a patient who, in addition to his
serious orbital lesion, had an arterio-venous aneurism
of the internal carotid and the jugular; this aneu-
rism was cured by ligature of the internal carotid
performed by Dr. LacouTure; it was afterwards
possible, by means of a blepharoplasty, to restore the
eyelids in such a manner as to permit the wearing of
an artificial eye.

The second case furnished us with the opportunity
for practising with success our first adipose graft, per-
mitting us to repair the large loss of substance resulting
from the destruction by a bullet of the external process
of the frontal and of the malar bone.

The third is a subject in whom, besides the rupture
of the right eye, we noted in the left eye macular
concussion lesions already fully deseribed (see p. 120).

The fourth case is remarkable for the presence of an
important fracture of the whole of the superior margin
of the orbit, coupled with an extensive destruction of
the upper m{:hd A Snellen’s suture above and an
appropriate ‘blepharoplasty allowed us to place this
subject under conditions for an westhetic prothesis.

In all these cases, as well as in those in which the eye
has been struck by a bullet, the organ was destroyed
in such a manner that only débris remained, and it is
impossible to give an account of the mechanism which
has been responsible for the rupture.
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Shrapnel balls or shell fragments reduce the eye to
the condition of a stump, but do not like bullets tear
it in pieces; one finds still in the orbit a more or less
painful stump, with a foreign body in its vicinity. The
injury to the eyeball is not less serious; on the con-
trary, this shrivelled and torn globe retains in its
interior the inflamed uveal tract, which is brought in
contact with the infected orbital cavity by means of the
ruptures in the sclerotic, and thus serious irritation
may result, implicating the other eye.

When the eye has been torn to pieces by a ball, or
opened by the explosion of a grenade, usually the uveal
tract begins to suppurate, and suppuration is the
enemy, the antagonist, of sympathetic ophthalmia ;
the choroid is eliminated and very soon nothing
remains of the contents of the burst ocular envelope.
On the other hand, when there has been attrition and
rupture of the eye by a shell-fragment the withered
eye shrivels up, keeping in its interior inflamed uveal
tissue ; the painful stump remains, with all its danger.
This is demonstrated by the follcrwing cases.

Wound of the left temporo-orbital region ; fracture of the ex-
ternal wall of the orbit ; rupture of the eyeball ; persistence
of foreign body in the orbit. (Case 50.)

C. D. Infantry, wounded in Champagne by shell frag-
ments ; after twelve days reached Bordeaux, April 12, 1916.

Condition.—On his arrival, there was a large wound,
extending from about 2 ems. from the meatus of the left
ear to the external third of the left lower eyelid. There
was a comminuted fracture of the zygomatic process and
of the malar bone.

The inferior orbital margin is also the seat of a notch
caused by the projectile.

The left lower eyelid is pulled down on its outer side.
The eyeball persists, at the bottom of the orbital cavity,
in the form of a small inflamed and painful stump.

Radiography shows the existence of a large shell frag-
ment lodged in the orbit behind the stump (Fig. 51).

May 18, 1916, enucleation of the eyeball and extraction
of the foreign body. We then proceeded to restore the
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outer third of the destroyed lower eyelid by transplantation
of a flap taken from the external orbital region.
Cicatrisation by first intention.
R. E. intact. N = (00
The prothesis has been specially moulded; after pro-
gressive dilatation, the wearing of an arti ficial eye of
almost normal size has been tolerated.

Fracture of the right orbit ; rupture of the eyeball ; shrapnel
ball at the apex of the orbit. (Case 51.)

A. C,, Sergeant, Infantry, wounded at A., Aug. 24, 1914,
From Troyes, via Casteljaloux, he arrived at Bordeaux
Oct. 20, 1914.

Condition.—In the external orbital region is seen a
depressed cicatrix, with starred margins, probably the
orifice of entry of the projectile. Beneath can be felt the
fractured ascending process of the malar bone.

Two months after the injury there was still voluminous
chemosis below, evidence of an intra-orbital effusion of
blood, absorbed, with inflammatory sequelz.

The eyeball is reduced to a small stump covered by
conjunctiva, clearly felt on palpation.
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Since the injury C. has experienced sharp pains in the
right supra-orbital region.

Radiography shows the presence of a shrapnel ball,
lodged in the right orbit, towards the apex (Fig. 52).

Oct. 28, 1914, we proceeded to enucleate the stump.
Orbital exploration allowed us to mark the exact location
of the projectile, which was extracted by the gouge with
difficulty.

Post-operative progress excellent.

C. left hospital Nov. 12, after the fitting of an artificial
eye. The left eye was normal.

L. E., with 4 0:50 D sph.,V = 9/10.

Still more curious is the following case, in which we
found a foreign body by the side of the optic nerve,
irritating it to the point of determining, not attenuated
sympathetic phenomena, but a true ophthalmia.

Foreign body irritating the optic nerve ; sympathetic
ophthalmia. (Case 52.)
A. T., Infantry, wounded Oct. 11, 1915, at P. Admitted
Oct. 24 of the same year.
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Symptoms on Admission.—T. had a perforating wound
of the eyeball from a shell wound. The eye was in a
condition of complete panophthalmitis at the time of our
first examination. The left eye was normal, V = 10/10.
Evisceration of the globe was performed Oct. 28, 1915,
with all possible care to leave no trace of the uveal tract
in the scleral envelope.

Nov. 7, T. complained, for the first time, of a sensa-
tion of mistiness and diminution of vision in his left eye.
Ophthalmoscopic examination revealed the existence of a
well-marked optic neuritis; acuity then equalled 1/10.

The next day enucleation of the stump on the right side
was performed. Dissection of this stump showed that a
tiny portion of shell was in the substance of the sclerotic,
vn contact with the optic nerve. Intensive mercurial treatment
was commenced (intravenous injection of cyanide, friction
with mercurial ointment, counter-irritation atropine).

The neuritis improved slowly and IJI‘{H*‘I'{‘-‘HbiK ely, so that
on May 30, 1916, the visual acuity, with + 1-25 D sph.
again -::qua,ll[‘d ]0’1{} the disc plcbultud a normal aspect,
its scleral borders quite clear.

He was discharged May 27, 1916, completely recovered.

We now arrive at a variety of fractures of the orbit
of the greatest interest, those which are accompanied
by destruction of the eyeball with implication of the
neighbouring cavities.

FRrACTURES IMPLICATING THE NEIGHBOURING (CAVITIES

We shall group the cases of this kind into three series,
according as the orbital fractures involve: (a) the
maxillary antrum ; (b) the frontal sinus: (¢) the cere-
bral cavity

It is evident that these three varieties present
different degrees of gravity and characteristic symp-
toms, but they have everything in common from the
zetm]oglca,l point of view. It is almost always pieces
of shell, fragments of grenades, rarely shrapnel balls,
very exeeptmrmlly bullets, which bring about the great
facial and cranial derangements. The bullet is a narrow
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projectile, involving disorders at a distance by vibra-
tion or oscillation of the tissues. The pieces of shell
shake the neighbouring regions less, but they break
the bones, drive in the walls, and cause the orbital
cavity to communicate freely with the cavities which
surround it. By way of a specimen we reproduce here

Fi6. 53.—Smash of the orbital region by a large piece of shell.

a photograph (Fig. 53) portraying the lesions produced
in such a case in the orbital region; and two radio-
grams (Figs. 54 and 55), which represent two good
examples of fracture with loss of substance.

Of these two radiograms, one (Fig. 54) refers to a
subject in whom the loss of substance has been repaired
by a cartilaginous graft ; it is drawn from a very correct
proof. The other (Fig. 55) refers to Case 64 (p. 188).
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One can see plainly there the crushing in of the external
wall of the orbit. We give these two types of fracture
by way of example; we have many others in our
collection.

The attrition which results from such traumatism
is quickly followed by suppuration, and thus is
developed sinusitis, interminable if not remedied, or

Fra. 54.—Fracture and loss of substance of the left external
orbital region.

rapidly fatal cranial disorders, if efficacious interference
is not quickly brought to bear.

It is these cases of fracture of the orbit with opening
of the sinus and destruction of the orbital margins
which need the plastic operations with grafts of which
we shall speak later.

(@) MAXILLARY ANTRUM

We could multiply cases here, but as in our other
groups we shall be content with choosing a few out of
our collection.
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Fracture of the floor of the left orbit ; ecrushing of eyeball.
(Case 53.)

L. O., Sergeant, Infantry, wounded Aug. 28, 1914, at

B., by shell. No loss of consciousness. Dressed the same

F1a. 55.—Fracture of the supero-external region of the left orbit.

evening, he went first to Libourne, thence to Bordeaux,
admitted Oect. 7.

Framination.—There 18 an extensive wound of the left
infero-external orbital region; the divided lower eyelid
is wanting in its external two-thirds; in this region the
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integuments are absent and leave the maxilla bare; its vault
and anterior wall are smashed in. The outer part of the
upper eyelid is equally destroyed as far as the outer ex-
tremity of the eyebrow, and is adherent tc¢ the underlying
bone.

The patient discharged large quantities of pus due to
well-marked sinusitis, from the wound and from the nose,
and on Sep. 13 {*}prtumted a large splinter, which came
from the anterior wall of the sinus.

The left eyeball presents a rupture of the sclerotic at its
lower part, on the side of the orbital fracture. Reduced

to the condition of a stump, its enucleation was judged to
be necessary, and this was done Oct. 14.

Upon the radiogram we see very clearly the depression
of the anterior wall of the antrum and the crushing in of
the floor of the orbit. There is a small foreign h{:-(h in the
sinus. Some small bone fragments are situated near the
hole in the maxilla; one, larger, is in the pharyngeal region,
explaining the difficulty in chewing and swallowing.

Oct. 14, besides enucleation, we proceeded to repair the
anterior wall of the antrum and the eyelids; the drainage
of the antrum was afterwards effected, after cleaning up
with a curette.

In the second stage, blepharoplasty of the two eyelids,
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by transplantation with a pedicle. The result of the
operations was most satisfactory.

Fracture of the left orbit and of the left maxillary sinus ;
rupture of the left eyeball. (Case 54.)

E. C., Infantry, wounded Feb. 25, 1916, by a grenade
which burst one metre from him. He was immediately
trephined in a field h{}%l]ltﬂ..l He stayed twelve days at
(., and reached us March 27, 1916.

Eramination.—The p[‘ﬂ](‘(‘tlll" had penetrated the left max-
illary antrum, and after having traversed the left orbit
from side to side emerged from the fronto-parietal region
of the same side.

There is a large wound of the fronto-parietal region, in a
fair way to cicatrisation.

At the anterior portion of the antrum is seen an irregular
wound (aperture of entry of the shell fragment), which is
freely suppurating. The ruptured left eye remains in the
form of a small stump at the bottom of the conjunctival
cavity.

Radiography shows a small projectile situated in the
maxillary sinus; also two or three splinters, the cause of
the prolonged auppumtmn of the wound. The inferior
orbital margin and the floor of the orbit have both been
fractured.

In the frontal bone is an extensive loss of bone sub-
stance, resulting from the trephining. A small shell
fmgm&nt remains at the edge of the bony orifice.

April 7, the stump was enucleated ; next, the maxillary
antrum was carefully curetted; this ]Jf-lmlt’ff-d of the
extraction of the shell fra,gment the splinters mentioned
above, and some fragments of calcareous stone.

June 8, 1916, maxillary fistula was cicatrised.

The orbital cavity, although reduced in volume by the
lacerations of the Lmljum,tlhll mucous membrane, allows
the wearing of an artificial eye.

R. E. intact. =R

Fracture of right orbit and frontal sinus ; destruction of the
eyelids and of the right eyeball ; voluminous foreign body
in the left maxillary antrum. (Case 55.)

E. M., Infantry, wounded Ieb. 15, at M. Immediate
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loss of consciousness; he was transported to Ch., where
the right eye, reduced to a pulp, was enucleated. Admitted
Feb. 25.

Examination.—This soldier has been struck in the right
orbito-ocular region by several portions of shell, which have
caused the following injuries—

(1) Fracture of the frontal bone, and wide opening up
of the frontal sinus, which was freely suppurating at the
time of our examination.

(2) Fracture of the superior orbital margin at its outer
end. The right eyelid has been torn and partly destroyed
at this point.

(3) Laceration of the lower eyelid, which, owing to
cedema, assumes the shape of an inflated bag.

(4) Rupture of the right eyeball (enucleated), and
fracture of the floor of the orbit, easily felt on palpation
through the conjunctival sac.

The left eye is intact; its visual acuity equals 10/10.
Radiography shows the presence, (1) of a small shell frag-
ment in the right orbit; (2) of another somewhat larger
in the left nasal cavity; (3) of a third, very large, measur-
ing 2 cm. long by 1 broad, with 1rrmru1{1r contour, lodged
in the left mdn-:lllfu} sinus.

Penetrating at the level of the right orbit it has there-
fore crossed the nasal fossa from side to side and fractured
the right antrum.

March 1. .After opening the anterior surface of the left
sinus the projectile was extracted. Drainage: sutures.
Recovery was rapidly obtained.

March 25. Blepharoplasty by the aid of a cutaneous
flap from the frontal region, which allowed restoration of
lhr;, outer part of the upper eyelid. Dissection of the injured
tissues of the lower eyelid and their suture in good position.

Placing of Snellen’s sutures to restore the inferior con-
junctival cul-de-sae,

After dilatation and taking a cast of the conjunctival
cavity, an artificial eye could be fitted ; discharge, Aug. 12,
1916.

The wound of the frontal sinus had cicatrised without its
being necessary to proceed to an operation for restoration.
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Fracture of the internal wall of the left orbit ; destruction of
the nasal wall and of the antrum ; rupture of eyeball ;
burying of the eye in the antrum. (Case 56.)

A. G., Infantry, wounded Aug. 24, 1915, by shell frag-
ments. From Ch. hn went to Arcachon, Sep. 5, thence
to Bordeaux, E-‘mp 8.

Examination.—A large piece of shell penetrated at the
level of the supero- internal angle of the left orbit, and came
to rest at the anterior surface of the median portion of the
left maxilla.

In its course it produced the following injuries—

(1) Laceration of the inner canthus.

(2) Fracture of the inferior orbital margin and of the
floor of the orbit, entailing the almost complete destruction
of the lower eyelid.

(3) Rupture of the left eyeball, reduced to the condition
of a shapeless stump at the bottom of the conjunctival sac.

(4) Fracture of the maxilla, of the os unguis and the
nasal bone on the left side, producing an irregular cavity
formed by the widely open maxillary sinus and nasal fossze.
These two cavities communicate by a wide aperture.

The wound has been *-_,uppur“ttnw for a long time, and it
has been necessary to wait two months before being "able to
attempt an npcmtmn for restoration,

Dec. 5, 1915, an attempt was made to close this opening,
after dlaauctmg up the cutaneous layers on the margins of
the opening into the antrum and nose. Blepharorrhaphy
and superficial sutures. Subsequently the sutures gave
way and the cicatrisation of the flaps took place in bad
position.

Three weeks later, blepharoplasty by transplantation of
a flap with pedicle taken from the left fronto-parietal region.
The two external thirds of the graft took by first intention,
but the internal third, not sustained by a vascular base,
necrosed after a short time, leaving the orifice open, but
much smaller than before.

(. was sent on three months™ convalescent leave before
attempting a third operation; it was in the course of this
third and last operation, the result of which was satisfactory,
that we found the débris of the eyve in the interior of the
cavity of the antrum.

The right eye was normal. V = 1.

N
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Fracture of the floor of the right orbit ; cicatricial ectropion ;
traumatic choroido-retinitis ; large piece of shell in the
antrum. (Case 57.)

A. L., Infantry, wounded Jan. 9, 1916, at M.; from Ch.
he arrived Feb. 4, 1916.

Condition.—The shell fragment has penetrated a centi-
metre below tlm right inferior orbital margin, in its median
part; at its entry we note upon the anterior surface of
the antrum a (l[‘}ll(‘bbbl’] suppurating, cicatrix; a probe
introduced into the orifice leads to the 111.:1311141\' sinus
itself, in a direction from before backwards and from below
upraula to beneath the floor of the orbit.

Radiography shows this fracture of the anterior wall of
the sinus, and, in addition, a fracture of the orbital floor.
The fragment is found in the cavity of the antrum at its
posterior part, near the orbit.

The right eye is the seat of extensive disorder; patches
of peripapillary and macular choroido-retinitis (concus-
sion lesions), numerous choroidal hamorrhages below, on
the side of the orbital fracture (contact lesions).

Acuity barely 1/100.

The lower ey elid has healed in a bad position: cicatricial
ectropion pr oduced by the retraction of the palpebral tissue
injured at the site of the wound.

At the first operation, Feb. 19, 1916, the wall of the
antrum was widely laid open and a flood of pus escaped.
The foreign body was easily extracted by means of a
gouge, as “well as some bone splinters f:mmng from the
floor of the orbit. Drainage and suture. The wound has
been a long time healing by reason of the sinusitis.

When healed, blepharoplasty by transplantation of a
pedunculated flap, for restoration of the lower eyelid.

Rapid healing l}y first intention.

Discharge July 3, 1916,

The reading of these five case-reports gives a clear
idea of the diversity of the injuries to the maxillary
antrum. In Case 53 all the infero-external orbital
region was destroyed, the vault and the anterior wall
of the maxillary sinus were crushed in; the anterior
wall of the sinus has been eliminated as a splinter. In
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Cases 54 and 55 the anterior wall of the sinus has
also been destroyed by a fragment of grenade, and its
fragments have fallen in splinters into the sinus itself.
Case-report 55 treats of a fracture of the maxillary
sinus by a large piece of shell which was extracted
from the cavity. The fourth case (56) is still more

interesting in the sense that, besides the large opening
allowing the maxillary sinus to communicate with the
nasal fosse, we found, at the time of one of the repara-
tory operations which have been done, the left eye
crushed down into the sinus. Finally, in the fifth
report (Case 57), given here as a specimen, we again
found a piece of shell (Fig. 57) in the posterior part of
the cavity of the sinus, against the floor of the orbit.
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(b)) FRONTAL SINUS

The frontal sinus is sometimes attacked alone by the
instruments of violence which fracture the orbital walls ;
here, most frequently, we have to do with a bullet whose
course from below upwards, or from above downwards,
meets the frontal sinus and traverses it. Out of the
three cases we give of lesions of the frontal sinus, two
are concerned with bullet wounds, the third with
traumatism by shell fragment.

Fracture of the supero-internal orbital wall ; opening of the
left frontal sinus. (Case 58.)

L. H., Infantry, wounded Sep. 25, 1915, at Saint-H.,
by a rifle bullet at the level of the inner extremity of the left
eyebrow. Transported to Saint-H., he reached our service
Oct. 5, complaining of diplopia.

Condition.—The projectile has entered at the supero-
internal angle of the left orbit and emerged at the internal
third of the right evebrow, at a centimetre distance from
the latter.

In its course it has fractured the left frontal sinus, which
at the time of our examination is widely open.

Palpation, very painful, reveals the existence of a notch
of the orbital margin, at the point of penetration of the
bullet. In addition there is a depressed cicatrix adherent
to the deep parts.

Radiography confirms the fracture of the left frontal
sinus. The left eyeball is normal ; no lesion of the refringent
media or deep membranes to be found.

Visual acuity of the left eve equals 10/10.

H. cmnplmm of a very distressing diplopia following the
traumatism. Study of the false image reveals paralysis of
the left superior oblique muscle. It is probable that the
projectile has divided the pulley of the muscle situated at
the fractured spot.

The frontal wound had cicatrised spontaneously, and
H. went on convalescent leave with persistent diplopia
and almost constant violent headaches.
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Fracture of the facial bones by a bullet ; fracture of the frontal
sinus and of the ethmoid ; adipose graft. (Case 5Y.)

E. H., Infantry, was wounded Oet. 17, 1915, at A. Sent
to Sainte-Menehould, afterwards to Vichy, where ablation
of splinters and extraction of the ethmoid were effected.

Condition.—On arrival July 7, 1915, it was found that
the bullet had penetrated the root of the nose, passed
along the internal wall of the right orbit, without fractur-
ing it, traversed the superior maxilla and the roof of the

Fic. 58.

mouth, coming to rest in the lateral part of the neck. In
its course it had broken into the frontal sinus and the
ethmoid.

The eyes are intact, and their visual acuity is normal.

The sole lesion evident is obstruction of the Tight lacrymal
passages, probably due to a fracture of the nasal canal.,

The bullet was extracted Aug. 9, 1915, by the aid of the
classic incision used for ligature ‘of the carotid; it was
found near the superior border of the thyroid um'tilage,
under the antcrior border of the sterno-cleido-mastoid.

Post-operative progress normal.

H. left hospital in Sep. 1915, with persistence of lacryma-
tion on the right side.

On his return from convalescent leave we proceeded to
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resect the vicious cicatrix at the root of the nose. After
splitting the cutaneous covering the cavity was filled in
by the aid of fatty tissue taken from the right buttock.
Union by first intention.
The adipose graft gave an excellent result from the
asthetic point of view.

Fracture of the left fronto-orbital region involving the frontal
sinus ; hamorrhage into the vitreous body ; adipose graft.
(Case 60.)

E. B, Infantry, wounded Sep. 25, 1915, at B., by a shell ;
via Perigueux to Bordeaux, where he arrived Nov. ‘J,
1915.

Condition.—The piece of shell had produced a wound
seven centimetres long, beginning at the left upper eyelid,
implicating the end of the evelid and the frontal sinus,
which was laid widely open. The wound had become
infected, and suppuration has been fairly abundant.

On the patient’s arrival the wound of the sinus had a
fistulous aspect, some drops of purulent fluid welling up.

The upper eyelid is divided at the site of the internal
third. The eyeball, severely contused, is of normal ten-
sion, but in the vitreous body numerous clots float (trau-
matic heemorrhage); visual acuity equals 4/10.

Radiography shows a large loss of bony substance in the
region of the frontal bone, its base in the form of a crescent
with the concavity ]}mtﬂm]

During his stay in hospital there was 131111]111:1111(}11 of
several bone splinters from the fistulous opening into the
sinus ; slow healing.

When suppuration had ceased we proceeded to effect
palpebral restoration by suture of the two divided portions.
Result excellent. The sinus is filling up little by little,
giving rise to a depressed cicatrix. May 25, 1916, adipose
graft. The skin, very adherent to the deep parts, required
most delicate dissection.

The graft, taken from the left buttock, preserved perfect
vitality, and healing took place by first intention.

B. left in June 1916. The acuity of the left eyve was
always 4/10.

(ase 58 is a type of fracture localised as it were by
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the sinus itself ; the sole region of the orbit concerned
is that which limits the sinus at its internal and inferior
aspect, and the only visual disorder ascertained was
impotence of the superior oblique, due to the destruc-
tion of the pulley of this muscle. Case 59 is in much
the same condition; the bullet, as shown in Fig. 58,
has penetrated at the root of the nose and passed along
the internal wall of the orbit without fracture, traversed
the maxilla and the floor of the mouth, coming to rest
in the carotid region whence it was extracted. In this
case, in short, we were dealing with a fracture involving
the orbit to the minimum, and traversing the face from
top to bottom while causing as little mischief as possible.

Shell fragments affect the parts injured more severely ;
in Case 60 we have to do with a shell fragment which
has caused a wound seven centimetres long in the region
of the frontal sinus, which was widely laid open; the
whole anterior wall of the sinus was eliminated, and
a deep cupuliform cicatrix produced, which was satis-
factorily filled up by an adipose graft.

(¢) CRANIAL CAVITIES

The cases in which the cranial cavity has been
opened’ ought evidently to be considered as cases of
the gravest, quoad vitam, with which the ophthalmolo-
gist can have to deal. At the same time it would be
an error to believe, even when the cerebral substance
is largely laid bare and a portion of this substance
has been sacrificed, that the prognosis is necessarily
fatal. We shall cite cases subsequently, which demon-
strate the relative benignity of such disorders. In the
literature (brought under contribution as little as
possible in this book), we find similar cases discussed.
We shall content ourselves with making particular
mention of those cases which have been recorded by
our colleagues, the heads of the ophthalmic centres,
in their monthly reports; the cases observed at the
clinic of the Quinze-Vingts by VALUDE, CHEVALLEREAU,
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CuaiLrons and PompeEANI merit particular attention
(Report of January, 1915).

In one case, a rifle bullet, penetrating the inter-
superciliary region, traversed the anterior lobes of the
brain, the left frontal sinus, the orbit and maxillary
sinus, ete. The patient lost two tablespoonfuls of
cerebral matter, but remained in excellent general
condition. Another patient, wounded by a piece of
shell in the median and superior portion of the frontal
bone, presented a large opening communicating with
the orbital cavity and quite near the frontal lobes, with
pulsations synchronous with the cardiac beat: these
two patients recovered. A third case, wounded in the
same manner, died. We have cases to set beside
these to the number of four, and, in one only, was the
termination unfortunate. We report them here, as
briefly as possible, but in all their essential details, on
account of the gravity of the disorders concerned.

We are of opinion that we should distinguish in the
cranial trouble consecutive to orbital fractures, or
rather concomitant with them, two orders or classes of
cases : those in which the phenomena observed are
slight, temporary, without important symptoms; and
those in which the aspect of the affection has been dis-
turbing from the outset, by reason of inflammatory
manifestations.

We publish these cases according to their increasing
gravity, terminating by the only fatal case observed in
our clinie.

Fracture of the left orbit ; retrobulbar neuritis, L. E.
(Case 61.)

H. C., Infantry, wounded May 19, 1915, at N. V. by a
shell. Trephined the same day, he was afterwards sent to
Rennes, Saintes, and Bordeaux, where he came under our
observation.

Condition.—There is an injury of the left fronto-parietal
region and the orbito-ocular region. At two centimetres
from the external angle of the orbit there is a depression
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in which one can bury the tip of the index finger. The
external wall of the orbit is therefore fractured.

The patient complains since the injury of enfeeblement
of the left eye, the acuity of which equals no more than
1/10, verified by the tests in use to check malingering.

Ophthalmoscopic examination reveals no lesion. The
disc and the vessels are normal. The visual field is slightly
contracted, but there is no scotoma. We are probably

Fia. 59,

dealing with a retrobulbar neuritis, consecutive to the
traumatism.

In addition there is ]Hra,lwh of the external rectus
muscle of the eye, causing homonymous diplopia, which
the patient corrects by Jm;,lmmg his head towards the left
shoulder.

(., besides his orbito-ocular troubles, has a fracture of
the mandible.

He also presents some derangement of the nervous
system. When upright, he is seized with vertigo, and is
obliged to lean on a stick to support himself with his hands.
Lying down, the vertigo is equally frequent, but much less
violent.

Complete deafness on the left side.

Cutaneous an®thesia of the left part of the face is noted.
Disappearance of the achillean and plantar reflexes. C.
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complains of headaches and violent buzzing noises. His
condition is the same at the time these notes are written,
but the visual acuity equals 1/3.

Fracture of the left orbital vault by shell fragment ; perforation
of the globe ; total detachment of the retina. (Case 62.)
J. N., Infantry, wounded Sep. 25, ]Hl[i, at S. by a shell ;
from Chalons Oect. 4, at Bordeaux Oct.

He presents an injury of the left fmutn parietal region,
at the level of the descending branch of the frontal. The

Fre. 60.

fragment has penetrated here into the cranial cavity, after
h.cumff fractured the frontal portion of the orbital vault.
By ‘E',llf_. orifice of entry we note an extensive loss of bone
substance of the size of a crown- piece, produced by the
fracture and by the trephining done at S., Sep. 26, 1915,
and a second time at Bordeaux, Oct. 21, 1915 (extraction of
fragments and splinters and reduction of a cerebral hernia).
The eyeball has been perforated at its posterior part and
is now reduced to the condition of a stump, not painful
spontaneously or on pressure (trawmatic irido-choroiditis
and total detachment of the retina). The right eye is
intact.
R. E. ¥ =10/10.
L. E. =
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Radiography shows the presence in the neighbourhood
of the wound of two projectiles (shell fragments) which have
not been extracted.

A fortnight before the second trephining, N. was seized
with complete aphasia, which disappeared after surgical
interference and has not recurred since.

No disorder of the nervous system, central or peri-
pheral.

His general condition has been most satisfactory, but on
March 12, 1916, without cause, the patient had a sudden
loss of consciousness, which lasted about half an hour.

Fracture of the apex of the left orbit ; bilateral papillary stasis ;
““ mal comitial ** (epilepsy). (Case 63.)

F. B., Chasseur a pied, wounded Jan. 19, 1915, at A.,
by shell. The fragment has penetrated at the level of the
left temporo-maxillary articulation. The patient remained
eight days unconscious and delirious. B. was operated
upon at Blois, July 3. His case-sheet bears the following
note : * Extraction of a large piece of shell, lodged behind
the left zygomatic process and the inferior maxilla. When
the fragment was removed cerebral matter was seen in the
wound. By radioscopy, a probe introduced into the
breach passes into the cranium at the level of the temporal
convolutions, passing behind the eyeball and through the
fractured wing of the aphmmid No operation.”

Since his admission, July 18, 1915, B. has had two or
three relapses, crises of {lehrlum, |1r{rw.tlui by headaches
and a sensory aura (sensation of a bad smell). The crises
are not acmrnp.:mlu:l by loss of consciousness, but by abso-
lute amnesia, pallor of the face and difficulties of speech.

The patient was examined with reference to these attacks
in the neurological clinic, where this diagnosis was made :

" epileptiform attacks, ]}mbahh' of commissural origin
consecutive to traumatism.” No disturbance of the peri-
pheral nervous system. The orifice of entry of the pro-
jectile is found a little in front of the left temporo-maxillary
articulation. Radiography does not allow us definitely to
assert the presence of a visible fracture, and there is no
trace of a foreign body.

There is no trouble with the extrinsic musculature of
the two eyes. On the left one notices a breach in the
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iris similar to that produced by an iridectomy, but B.
affirms that he has never been operated upon.

The transparent media are normal. The Ihl]'li“vﬂ present
the classic type of choked dise, and this cedema is more marked
on the left than on the nght.

R. E., with — 2:50 D sph., L I )2
L. E.,, with — 1 D sph., YV = 2/10.

E

In consideration of the meningeal irritation and the ante-
cedents surgical interference was withheld, and 5. went on
convalescent leave Jan. 10, 1916,

Fracture of the left orbital region in the fronto-temporal part ;
fracture of the orbital vault ; loss of cerebral substance ;

contusion of the globe ; hamorrhage into the vitreous.
(Case 64.)

B. V., Infantry, wounded June 27, 1916, at M. by shell,
in the left fronto- tmnpuml region. The field hospital case-
sheet bears the following notes : *° A large shell fragment
has penetrated the left fronto- tvmpnrnl region at two centi-
metres above the supero-external angle of the left orbit,
severely fracturing the orbital vault, n]mmnw direct com-
munication with the encephalon [l‘lg. 55, p. 173). Next, it
has divided the left optic nerve, seriously contused the eye-
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ball, and, after having traversed the nasal fossa, has lodged
on the anterior surface of the right maxillary sinus, whence
it was extracted June 28, 1916. At the moment of the
injury there was an abundant escape of cerebral matter.

In the following days the temperature rose; enormous
exophthalmos mppe&red due probably to 111ﬂamnmtnr1‘
reaction of the intra-orbital tissues. The globe was enu-
cleated July 2, 1916, and the vitreous was found to be
full of blood-clot. Then was remarked a very extensive
loss of bone substance from the vault and the supero-
external wall of the orbit, making a communication be-
tween it and the cranial cavity on the one side, and the
exterior on the other.

Rapid improvement in the condition of the patient,
whom we saw Oct. 14. At this date there was complete
cicatrisation of the left fronto-temporal fracture, where
there was the sensation of cerebral pulsation.

An artificial eye was fitted.

There is no derangement of the central or peripheral
nervous system,

R. E. normal; with 4+ 1 D cyl., axis 165°, V = 10/10.

Fracture of the right orbit by grenade ; rupture of the left eye-
ball ; cerebral abscess, recovery. ((Case 65.)

J. B., Infantry, wounded Jan. 11, 1916. Admitted
Feb. 25, in a state of marked prostration; torpor, low
temperature ; slight Kernig's sign, no stiffness of the
neck, pulse very slow (46). Two pieces of grenade had
penctmtul the lower portion of the right orbit, traversed
the eyeball, which is reduced to its scleral env clu]‘m, per-
forated the orbital vault, and come to rest in the cerebral
substance in the right superior parietal region.

Radiography enables us to locate the two projectiles,
and at the same time to ascertain the loss of bone sub-
stance of the orbit. The general symptoms, added to
these clinical reports, suggest a sub-dural cerebral abscess
in course of development.

Feb. 20, 1916, enucleation of the stump was performed ;
then, by an incision at the level of the right eyebrow, the
orbital periosteum was detached by means of a gouge.
The whole roof of the orbit was thus laid bare, and we
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noted the presence of two bone apertures n _the upper
part, one of which was the size of & half-franc piece.

A splinter, 1 cm. long
by 4 mm. wide, was ex-
tracted, and the orifice
cleaned by means of a
blunt curette. A large
quantity of purulent
liquid welled up from
the sub-dural region.
The parts were washed
with hydrogen peroxide
lotion; by removal of
the external orbital pro-
cess, dependent drainage
was arranged. Sutures.

Post-operative condi-
tions uneventful. The
temperature, after hav-
ing risen to 386° C.
(101-5° Fahr.), quickly
returned to the normal,
and the pulse to 72.

May 7, 1916, B. had
completely recovered,
and his general condi-
tion was most satisfac-
tory. The headaches
had disappeared, and

Fia. 63. the patient attended to
the occupations of daily
life without complaining of his injury.

May 23, a palpebral fibrous band was incised ; the wearing
of an artificial eye then became practicable.

Smash of the orbital vault ; rupture of eyeball ; intra-orbital
meningo-encephalocele. (Case 66.)

C. R., Infantry, wounded in A., Feb. 1, 1915, by rifle
bullet. Immediate loss of consciousness. Treated in field
ambulance. He there underwent an operation, upon the
nature of which we have been unable to obtain information.

Admitted April 29, 1915,
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Condition.—The projectile had penetrated in the right
frontal region, at about 3 em. from the supero-external
angle of the right orbit. After having traversed the
orbital cavity from side to side it emerged at the root of
the nose.

Palpation of the injured region does not enable any
bony depression to be detected, except at the point of
penetration of the bullet. No cerebral pulsation.

The eyelids are intimately adherent to each other over
their whole extent (total sy mblepharon).  On  palpation
through this palpebral veil there is the sensation of a
vslatcmt mass, not fluctuating; and—we insist on this
detail—mo pulsation synchronous with the cardiac con-
tractions was perceived; we thought it was probably the
right eyeball, hidden behind the eyelids.

Radiography, moreover, gave negative results, and
revealed no bony damage.

May 10, 1915, 111ta,11-11111g to proceed with enucleation of
the right eyeball, the eyelids were carefully incised at the
line Df mutual ddhi"‘-:lﬂll Immediately a greenish llquul
holding in suspension some purulent clots, flowed out in
abundance.

After having enlarged the incision it was seen that we
were dealing with an intra-orbital meningeal cyst, pro-
ducing under tension a hernia behind the palpebral
curtain,

The cerebro-spinal liquid having escaped, we could see,
at the bottom of the orbital cavity, the cerebral substance
to which a large opening in the orbital vault gave free
passage. No trace of the eyeball. Immediate suture of
the operation wound, after drainage.

The same evening the pulse slowed down, the patient
became delirious, and the temperature rose to 39-8° C,
(103:6° Fahr.). Symptoms of meningo-encephalitis ap-
peared, and R. died May 12, 1915, from suppurative
meningitis ; the cerebro-spinal fluid withdrawn after punc-
ture contained pus in great quantity.

The first patient, as a result of serious injury to the
temple which necessitated trephining, presented only
certain troubles in the nervous system, vertigo, deafness
of the left side, cutaneous anssesthesia of the left side
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of the face, disappearance of the plantar and tendo
Achillis reflexes, and diminution of visual acuity of
the left eye. The subject of Case 62 presented a large
loss of substance in the left parietal region, with, as
the only cerebral disorder, an aphasia which disappeared
completely after trephining. The patient in Case 63
was wounded by a large piece of shell which lodged
behind the left zygomatic process and the mandible ;
at the time of extraction of the projectile cerebral
matter appeared ; a probe introduced into the opening
passed through the fractured wing of the sphenoid into
the temporal convolutions, far from the eyeball. IFrom
the time of his admission under our care the patient had
crises of delirium, preceded by pains in the head and a
sensory aura (sensation of an unpleasant smell); the
crises were not accompanied by loss of consciousness,
but by amnesia, pallor of the face, and difficulties ot
speech. He had also serious disturbances of wvision ;
there was acute optic neuritis on each side, and we
have grave fears for this patient’'s future, at least so
far as his eyes are concerned.

Case 65 1s still more interesting; the patient was
struck by portions of grenade, which, after having
destroyed the eye and smashed up the roof of the
orbit, came to rest in the brain (Figs. 62 and 63).
They produced phenomena of meningo-encephalitis,
with an abscess under the frontal lobe. We per-
formed an operation consisting in the detachment of
the whole of the periosteum of the orbital vault; a
large fragment was removed, and, as in an atypical
trephining, the edges of the opening resulting from
the loss of substance were rounded off in such a
way as greatly to enlarge it; a large quantity of pus
flowed away. The cerebral phenomena related in the
notes slowly disappeared, and the patient recovered,
apparently retaining without damage, at least for the
present, the two intra-cerebral foreign bodies which
are seen in Figs, 62 and 63, and which the radiogram
reveals clearly.

We also draw attention to another case of fracture
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of the left orbital vault with loss of cerebral substance,
in which recovery was readily obtained without inflam-
matory mishaps and without cerebral disorders of any
kind.

It was not so, unhappily, with the last case, which
terminated by death. An unsuspected fracture of the
orbital vault was present in a patient coming under our
care from a distant centre; he had a fracture of the
superior orbital margin; radiography showed neither
lesion of the roof of the orbit nor foreign body, and
we felt in the orbit a soft swelling, so deep that it
appeared to us to be a shrunken eye. In attempting
to remove it we opened a cyst, filled with a %usplczmug
serous fluid, communicating with the cranial cavity,
and the pa.ti{:.nt rapidly succumbed to meningo-ence-
phalitis. It is the only unfortunate case of this kind
we have met with,



CHAPTER VI

TREATMENT OF FRACTURES OF THE ORBIT
AND THEIR COMPLICATIONS

Toe immediate treatment which the military surgeon
at the front should apply to fractures of the orbit
will not detain us long; the first reason is that
we have been working far removed at the base, for
the past thirty months, and we have only seen frac-
tures of which the most recent were several weeks
old; the second reason is that in reality it is the
complications of these fractures which present special
indications,

The fractures themselves require, as a rule, only
the ordinary attentions of antisepsis and asepsis,
flushing with hydrogen peroxide, the application of
tincture of iodine followed by an appropriate dressing,
without prejudice to the immediate injection of anti-
tetanic serum.

The most important question which arises is to
know when it is permissible, in order to ascertain the
extent of the mischief, to probe the track of the
projectile ; the best principle is to abstain until such
time as carefully executed radiography has permitted
the offending foreign body to be localised, and thus
enabled the surgeon to appreciate exactly the dangers
inherent to searching for it and the advantages which
may follow its extraction.

It will be well to point out here the immediate
steps to be taken in the different fractures of the orbit,
according to the region injured.
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Prate 1

Ophthalmoscopic appearances, direct method,

Fia. 1.—R. E. Fracture of left
frontal region, severe con-
cussion, hemorrhage into the

sheaths of the T‘Ei.gllt optic

nerve, right macular hamor-
rhage.

Fre. 2.—L. E. Fracture of left
orbital arch and outer margin,
concussion of  tissues of
orbit, macular hsemorrhage,
optic atrophy.

i1a. 3.—FB. E.
of orbit and of right inferior

F'racture of floor

orbital margin ; macular
choroido-retinitis (concussion
lesion); atrophic and pig-
mented choroido-retinitis
(contact lesions).

. 4—E. E.
external

Fracture of the
orbital Margin ;
macular and peri-papillary
choroido-retinitiz (concussion
|['.~lj1r]1*~].






PraTe 11

Ophthalmoscopic appearances, direct method,

Fia. 1.—L. E. Fracture of as-

cending process of malar bone
and of infero-external orbital
margin ; macular hemorrhage
and choroido-retinitis (con-
cussion lesions).

Fig. 2.—R. L. Fracture of

frontal sinus with depression.
Macular choroiditis (coneus-
sion lesions); choroido-retin-
itis above and to the inner
side (contact lesions).

Fic. 3.—R. E. Fracture of the
malar bone and of the inferior

orbital margin; macular
choroido-retinitis, rupture
(concussion lesion) ; choroido-
retinitis and detachment of
the retina (contact lesions).

Fig. 4.—R. E. Fracture of the

floor of the orbit; peri-papil-
lary choroiditis (concussion
lesion);  h@emorrhage and
pigmented choroido-retinitis
below (contact lesions).






Prate III

Ophthalmoscopic appearances, direct metho .

Fic. 1.—R. E. Fracture of the Fic. 2.—L. E. Fracture of ex-
external orbital process and ternal orbital wall, bullef
wall of the orbit ; avulsion of having traversed the orbit;
optic nerve, deep excavation. partial avulsion of optic nerve ;

below, traumatic proliferat-
ing choroido-retinitis.

Frg. 3. R. E. Fracture of Fig. 4.—1. E. Fracture of the
facial bones; traumatic pro- external orbital wall and in-
liferating choroido-retinitis. ferior margin; laceration of

the retina and choroid in the
macular region (concussion
lesion);  proliferating  cho-
roido-retinitis; atrophic and
pigmented choroido-retinitis
below (contact lesion).






PLATE

v

fjf;frffm."mn.-ci*n‘ui':' (L PPETrances, tdirect method.

Fic. 1.—L. E.
superior  orbital margin;
intra-orbital foreign body,
section of optic nerve: pro-
liferating choroido-retinitis
of the superior papillo-macu-
lar region.

Fracture of the

'iG. 2.—R. E. The projectile
has traversed the facial bony
mass without touching the
right eve : laceration of the
right macular retina and cho-
roid ; proliferating choroido-
retinitis (concussion lesion).

Fie. 3.—L. E.
inferior wall of the orbit,
with propulsion of the bony
fragment towards the eye;
large laceration of the retina
and choroid (contact lesion).

Fracture of the

Fic. 4.—R. E.

Fracture of the
external orbital wall ; rupture
of the choroid in the macular
region lesion) ;
proliferating choroido-retin-
1tis.

| IIH'IlHHil 11






PraTte V

Ophthalmoscopic appearances, indirect method.

Fig. 1.—Case 31. The laceration Fia. 2.—Case 32. Note the retinal
crossing the choroid can be de- vessels passing above the cho-
tected in the midst of the abun- roidal lacerations. One is inter-
dant pigmentation which covers rupted in its course and is covered
the macular region (concussion by a tract of proliferating retinitis
lesion). (concussion lesion).

Fic. 3.—Case 33. The pigment FiG. 4.—Case 34. The retina is in-
here probably conceals fine cho- tact at the site of the choroidal
roidal lacerations (concussion lacerations, as demonstrated by
lesion). the vessels (concussion lesions).






Prate VI

Fig. 1.—Case 16. The retina

itself has been torn, like the

choroid. Examination of
the wvessels furnishes the
proof.

The dise is :I_Ii'n|r|'|i1~|i;
a vast laceration of the choroid
has 4il-.-'[|'lr_'l.':'1[ the macular
region ; the bullet has divided
the optic nerve, traversing the
orbit without llnn-irins_{ the eyve
(concussion lesion).

Fig. 3.—Case 37. The macular
region is the seat of a vast

r-hiil':]i:ti;tl
rounded by |rigr|wn1 {coneus-
210N |l'.-1i:|r1|_

IF'oa, 4.—Case 38.

laceration  sur-

The posterion
r]i_".'n]ri:'.=~'E:|.|1|]:-.'|.u;|||;| iz dloubtless
an old lesion: but the chor-
oidal laceration in the macular
region 15 due to traumati=m
(concussion lesion).
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We shall not speak of the treatment indicated in
indirect fractures, because these fractures do not exist
in military surgery. We do not contest their exist-
ence in civil surgery: falls on the cranium may pro-
duce radiations over the orbital vault, but gunshot
fractures of the skull do not lead to such radiations,
and in this chapter on therapeutics we need not con-
cern ourselves with them.

The immediate care to be devoted to direct fractures
will alone occupy us; we shall consider successively
fractures (a) of the superior margin and wall, (b) of
the internal margin and wall, (¢) of the inferior margin
and wall, and (d) of the external margin and wall.

() SUPERIOR ORBITAL MARGIN AND WaLL

If a simple, not compound, fracture be in question,
a light compress suffices. If there is an open wound
any detached fragment should be restored to its place,
after ensuring good asepsis. DEeLORME judiciously
advises that all splinters of bone which are in the
least adherent should be left, and only free portions
removed. Further, great care must be taken in the
removal of splinters and the cleansing of the wound
when the eye is still present; we shall return to this
later.

It should be remembered that fractures of the
superior orbital margin and walls are less serious than
those of the superior wall alone, DE WECKER is of
opinion that when the vulnerant force has broken
both the margin and the wall the shock is deadened
and reacts less seriously on the brain. It is also
possible that fracture of the margin renders the
natural drainage more efficacious and facilitates the
escape of the septic discharges which are easily retained
in a narrow, concealed fracture of the orbital wall. It
is certain that one sees such fractures, at first apparently
not serious, terminate rapidly in death. DupUYTREN
has already noticed under these circumstances the ap-
parent benignity of the external wound, and amongst
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the four cases of this kind reported by MackENzZIE
there is one in a subject who, wounded by a sword
in the left orbit, walked two leagues, ate with good
appetite, feeling no pain, and then died the next
day ; his wound had penetrated to the brain. RovnLer
recalls similar cases from DIEMERBROECK, GAYET and
ARLOING,

BERrRLIN has laid great stress on the frequency of
these rapid deaths after fracture of the roof of the orbit,
quoting cases of immediate death due to the rupture
of large vessels; but he brings especially into relief
the part played by meningo-encephalitis, which appears
from the third to the sixth day, and should therefore
be borne in mind by the surgeons at the front who
are charged with the early treatment.

In the presence of such injuries the surgeon should
examine very attentively both the local conditions and
the general state of the patient, and regard these small
orbito-palpebral wounds very seriously from the outset.
As soon as possible he should endeavour to have the
subject radiographed, before any surgical treatment
has been adopted; but if this preliminary measure is
impossible it need only to be regretted so far as
concerns the possible presence of a foreign body.
Radiography, unhappily, will give no information as
to fractures of the orbital vault; fractures in them-
selves extensive, with splinters of small dimension,
pass unperceived ; we have often been astonished at
the impotence of X-rays in this respect. It is, how-
ever, a clinical fact which must be accepted and made
the best of.

Hence the subject’s general condition and the cere-
bral symptoms should be the basis of treatment. If
the inflamed wound appears soiled, if there is fever,
prostration, pains in the head and so on, there must
be no hesitation in exploring the wound, cleansing the
track and opening it up, so as to enable the discharges
to flow away freely.
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(b)) FrRACTURES OF THE INTERNAL MARGIN AND WALL

All the general considerations already mentioned
apply to these fractures; so far as they are specially
concerned, if the bones are smashed in, some attempt
should be made to replace the fragments in good
position. Hippocrates has already advised that the
reduction be made by means of a finger introduced
into the nostril; military surgeons have used an
elastic cannula (BOYER) or a metallic tube (CHARLES
Berr). Rorrer, after MoriERE and CHANDELUX,
advises replacing the fragments with the fingers and
rounded instruments, employing ansesthesia if neces-
sary, and maintaining the fracture in position by a
gutta-percha appliance. Later, attention must be paid
to the state of the lacrymal passages, which are usually
obliterated, and attempts must be made to re-establish
their permeability.

(¢) FRACTURES OF THE INFERIOR MARGIN AND WALL

When the malar bone is comminuted and driven in
it will sometimes be possible to elevate the fragments,
replace them, and so reconstitute the prominence of
the cheek. The patient thus avoids the necessity for
a later reparative operation. This elevation of the
malar bone may even be effected a long time after the
accident; Gaver and Cr. MArTIN (of Lyons) have
succeeded in raising the malar bone and fixing it in its
normal situation with platinum pins.

When the case first receives attention, the military
surgeon should always bear in mind that the bones of
the orbit are endowed with great vitality; not only
should fragments of bone which possess any shred of
adhesion not be removed, but it is advisable to replace
completely detached bone in good position and graft
the splinters in their normal situation, covering them
with the soft parts.



198 FRACTURES OF THE ORBIT

(d) FracTURES OF THE EXTERNAL MARGIN AND WALL

The same rules will again inspire action here; the
external orbital arch, if it is fractured and thrust in
one or more pieces into the temporal fossa, must be
put back in its place and preserved as much as pos-
sible.  When the external wall is involved, the fracture
is deeply placed at the bottom of a thick layer of
muscular tissue ; there must be no timidity in incising
soft parts, both in order to seek f-;pllnteﬁ and foreign
bodies in the wound, and also to facilitate the escape
of discharge.

Nearly allied to these isolated fractures of the
various borders and walls of the bony framework of the
orbit are the comminuted fractures involving several of
the walls, and here Larrey’s well-known case may be
recalled, in which the subject was struck on the face
by a cannon-ball which carried away the whole of the
lower jaw, the bones of the mose, the ethmoid, the
two malar bones, and the zygomatic arches. In gun-
shot suicides, when the weapon is placed under the
chin, the authorities in forensic medicine have fre-
quently recorded similar disasters; the rules given on
the subject of the treatment suitable in such a case
follow from the principles and the special rules already
referred to. The clinical instincts of the surgeon will
here have full play.

To indicate with more detail the treatment to be
followed we will now study what steps should be
taken at the outset in fractures of the orbit according

(1) the eye is preserved ; (2) the eye is destroyed ;
(3) the neighbouring cavities are implicated; (4) a
foreign body is or is not retained.

(1) THE EYE 1S PRESERVED

If the eye is preserved it is necessary, above all, to
do nothing which will compromise the mobility or the
vitality of the globe.

Thus, as has been said above (pp. 96 ef seqq.), the eye
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is very often proptosed as the result of an intra-orbital
heemorrhage, which thrusts it forcibly forwards and
will not allow the eyelids to cover it. It will be
necessary by means of an appropriate dressing simply
to close down the eyelids in front of the eye. If this
cannot be done it will be well to reduce the exoph-
thalmos by cautious aseptic incisions, made in the
lower part of the orbit, in such a manner as not to injure
the muscles, and keeping as far as possible away from
the levator, which is less able to endure the trauma-
tism of the scalpel than the extrinsic muscles of the
globe. Unless the ophthalmic ganglion, that *little
brain of the eye,” be destroyed, we shall always be
able to avoid inflammatory phenomena of the cornea,
and, in the absence of lagophthalmos, the organ of
vision is easily preserved.

If the blood clot should suppurate, it will be necessary
to lay open more freely and drain in such a way that
the pus may easily escape; the result may still prove
very satisfactory.

(2) THE EYE 18 DESTROYED

If the eye is destroyed, the surgeon is relieved of
anxiety ; when the scleral wound has been large enough
to permit a free escape of vitreous body, he will
enucleate the globe without hesitation. Such an eye
is destined to become nothing more than a danger-
ous withered stump, often painful, ready to stir up
mischief ; reserving further remarks on the subject
later, we may say here that such a globe is nothing
but an enemy to the other eye, and consequently
to the patient. We think it is not wise to be con-
tented with evisceration. Doubtless it is quite true
that a carefully performed evisceration, in which
absolutely no trace of the uveal tract is left behind,
presents no dangers ; but often, in the unavoidable haste
imposed upon an operator at the front by the multi-
plicity of his duties, this evisceration will be hurried,
and harmful débris of the choroid or ciliary body will



200 FRACTURES OF THE ORBIT

be left in the scleral sac. Further, evisceration is
accompanied by more or less purulent secretion of
considerable duration. A classic enucleation, within
TeNON's capsule, quite according to rule, cutting the
optic nerve level with the eye, is the operation to be
chosen. We recommend it urgently to all our surgical
colleagues into whose hands fractures of the orbit fall
in the first instance, when the eye has been crushed,
torn, or simply laid ﬂ*]de]} open bx the projectile.

The eye once removed, nothing more is to be feared
in the orbit, if after the Dpemtmn antiseptic lavage
is used, cleansing the orbital cavity according as the
degree of infection requires.

The ophthalmic surgeon may here turn to good
account the discussions which have taken place con-
cerning CARREL’S method : it is not our place, nor our
pretention, to guide those who are worthy to wield the
scalpel. We say simply that, in such circumstances,
free opening-up, to allow liquids to escape, free ablu-
tions with hydrogen peroxide, and daily lavage with
7 per 1000 saline solution, are the means which we
consider at the same time necessary and sufficient for
success.

(3) FRACTURES IMPLICATING THE NEIGHBOURING
CAVITIES

A problem of diagnosis arises here which is not
easy to solve. Radiography does not give complete
satisfaction on this subject: a fracture of the orbital
vault is passed over easily, we may even say always
escapes unnoticed; we are in this respect much less
fortunate than the surgeons who deal with frac-
tures of the limbs, for whom radiograms reveal
the smallest crack; and it will be necessary, when
dealing with a serious fracture of the orbit with or
without loss of the eyeball, to inquire into all the
ordinary clinical signs of extension to the brain.

When the projectile has to a great extent destroyed
the roof of the orbit and penetrated into the cerebral
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cavity one must not expect to see in every case the
evidences of mischief burst forth immediately; they
only come about consecutive to orbital infection,
which is propagated secondarily, by way of the breach
itself, to the encephalic mass. This 1s what took
place in a very interesting case published by Morax
in his report of Oect. 1915. A soldier, wounded
Sep. 27, 1915, went to the Lariboisiére hospital, Oct. 10,
with the diagnosis of bullet wounds which had caused
fracture of the walls of the orbit, the nasal bones,
and the anterior margin of the frontal, with rupture of
the eyeball. The wound, which was very large, had
been plugged with sterile gauze, and there was neither
suppuration nor fever. On Oct. 12 no change had
taken place in the condition of the wound:; on the
evening of the 12th, rise of temperature, vomiting, pains
in the head; Oct. 14, pains in the head, great stifi-
ness of the neck and Kernig's sign; lumbar puncture
yields a turbid liquid; the 17th, death with signs ot
acute meningitis. The autopsy showed a fracture
implicating the anterior floor and suppurative inflam-
mation between the dura mater and the right frontal
lobe.

With this case of Morax's we might compare
VALUDE'S, wound by rifle bullet at the supero-external
portion of the right frontal bone, with escape of
cerebral matter by the frontal wound; there had
been an abscess of the eyelid and keratitis with
hypopyon. All seemed to be going well until ence-
phalic infection set in, and the patient died. (Report
of Jan. 1915.)

With these should be compared the report, quoted
above, of a case in which the patient was enabled
to recover, thanks to an operation done, late enough
it is true, since the subject already presented serious
cerebral symptoms, but as quickly as possible; we
performed in this case an atypical trephining of the
cranium by the orbital route. (Case 65.)

VALUDE was also fortunate in a case in which
radiography showed a sub-cranial bullet beyond the
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orbit. Enucleation had been performed, but the pro-
jectile, well tolerated, had not been extracted; it
soon gave rise to serious symptoms of infection,
cedema of the eyelids, and chemosis; VALUDE inter-
fered, and removed the offending projectile from a
depth of six centimetres, in lardaceous tissue; the
patient recovered. (Report of April, 1915.)

The conclusion of these remarks is that, if infectious
orbital and para-orbital phenomena appear after a
fracture, the offending body must be at once looked
for; we recommend that the periosteum of the orbital
vault be detached with care, because of the thinness
of the wall. Also, should a fracture exist which the
radiogram does not show, the septic fluids may escape
by way of the orbit, if it is well laid open and thor-
oughly cleansed. If in the course of the operation a
fracture of the vault is met with, the roof must be
trephined and a free communication thus established
between the anterior encephalic region and the orbital
cavity. In short, it is necessary to act in the presence
of cranial fractures implicating the orbit as the surgeon
1s accustomed to act in fractures of the cranium in
general. At the first sign of extension to the ence-
phalon, or if it is suspected, one must act at once.

Moreover, we should add that the diagnosis of ence-
phalic disorders coinciding with fractures of the orbit
is far from being always easy, and that from this
pmnt of view we may meet with surprises, the more
so since the best I'cldlﬂ“ldl'll"-s, as has already been said,
give very little information in this kind of bnny
disturbance. We shall never forget the cruel mis-
fortune which happened to us in Case 66, in which no
encephalic symptom of any kind appemed in which
radiography showed nothing definite, and which pre-
sented, with a symblepharon of the upper eyelid, a
fairly hard intra-orbital tumour, slightly resistant,
which we believed to be the remains of the eye,
destroyed by the injury. We set about removing this
débris ; at the first stroke of the scissors, sero-purulent
liquid poured out, and at the bottom of the pouch
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we found the pulsatile encephalic mass; in spite of
careful antisepsis, a meningo-encephalitis developed
which rapidly carried off the patient. There was
nothing to warn us in the history of the patient,
wounded a long time previously, nothing in the
examination of his radiogram, or in any of his symp-
toms, to suggest that there might be free communica-
tion between the orbit and the eranium.

After these cases of orbital fracture, remarkable
for the importance of their intra-cranial complications,
it will be well to cite less serious cases, in which, in
spite of evidence of cerebral disorders, infectious acci-
dents being absent, it has not been necessary for the
surgeon to interfere. We have noted cases in which
the orbital fracture was accompanied only by optic
neuritis, vertigo and ansesthesia of the face with
intermittent headache.

In one case, atter injury by a large piece ot shell,
lodged behind the left zygomatic process and the pro-
cess of the mandible, there was escape of cerebral matter
from the wound, and there occurred neuritis (choked
disc) and epileptiform attacks which did not appear to
warrant fresh interference (see Case 63).

After the fractures of the orbit implicating the
cranial cavity, let us consider for a moment those
which concern the maxillary and frontal sinuses.
These are infinitely less serious; two classes of cases
must be distinguished : (1) those in which the lesion
of the sinus 1s accompanied by the presence of a pro-
jectile; (2) those in which there exists simply a
sinusitis without retained projectile.

When a projectile is present it should be extracted
without delay. Nothing is simpler; we will not quote
all the cases in which we have been able to interfere
under such conditions : it will be sufficient to recall
here the cases quoted above (pp. 173 ef seqq.), and to
note amongst the foreign bodies we have found in the
sinus the eye itself, luxated by the traumatism and
thrust through the fracture in the floor of the orbit
into the antrum.
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The frontal sinus is less frequently injured than the
antrum, and we have never found a foreign body in
this cavity, but it is sometimes implicated by a projec-
tile which ruptures its anterior wall, in such a manner
that an unsightly depression results. In several cases
of this kind, we have been able to fill up the cavity
by the aid of an adipose graft, which has given a
satisfactory result (see pp. 181 ef seqq.).

In another case, quite analogous to these, and re-
markable for destruction of the pulley of the superior
oblique, the patient refused to have an adipose graft,
which appeared to us under such circumstances highly
desirable. We shall return later to this type of in-
tervention, publishing some successful cases from our
practice,

(4) PrEsSENCE oF A Foreiey Bobpy

When there is a foreign body in the orbit or in the
neighbouring cavities it i1s not always necessary to
extract it; it is certain that very often these foreign
bodies, qmtf: aseptic and fortunately situated, may be
well tolerated. When they are situated in the cranial
cavity they merit particular respect if they are giving
no trouble; it is precisely the type of case in which
the practitioner should rely upon his clinical sagacity.
When the foreign body is in the orbit or in the maxil-
lary antrum the surgeon’s perplexity becomes much
less ; a priort it should be removed, however small it
may be.

To remove a foreign body, well localised by radio-
graphy, from the maxillary sinus it is well to use
the aperture made by the projectile if it is well
in evidence; if not, open out the anterior wall ot
the sinus without hesitation, taking care of the infra-
orbital nerve; the foreign body may be easily picked
out of the sinus, which at the same time should be
thoroughly cleansed and drained by the side of the nose.

When the foreign body is in the orbit two conditions
must be distinguished, according as the eye is preserved
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or destroyed. When it is destroyed nothing is simpler
than to take hold of the foreign body by means of
ordinary instruments, sparing as much as possible
everything which is of importance for a good prothesis,
especially the levator muscle of the eyelid. When the
eye is intact, at least in appearance, it is indispensable
to remove the foreign body without disturbing the eye.
If the foreign body is in the anterior region of the
orbit an incision of the soft parts will often suffice to

Fia. 64.

give the surgeon access to it. For the search, help is
obtained of the electro-magnet and all the means of
extraction in use in ordinary surgery:; but when the
foreign body is retrobulbar and deeply buried, there
must be no hesitation in having recourse to Kronlein's
operation, which we have no need to describe here, and
which Fig. 64 will adequately recall to our readers.
When the foreign body is situated on the ethmoid
side, in the internal region of the orbit, we recommend
the operative procedure we have elsewhere advised
for the ablation of certain orbital tumours placed to the
inner side of the optic nerve. It is an advantage in this
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case to mobilise Kronlein's flap, in order to be able to
throw the eye outwards towards the external wall of the
enlarged orbit (Fig. 65); by this device one has room
to operate and the ophthalmic ganglion is not touched,

Frg. 65.

a most important organ to be considered when it is
desired to preserve the eyeball intact.

The reader will have already found in this work re-
ports of cases in which Kronlein’s operation has been
performed with extremely favourable results (see pp.
68 et seqq.).



CHAPTER VII
TREATMENT OF OCULAR COMPLICATIONS

Tug principal ocular complications which merit our

(1) Sympathetic ophthalmia.
(2) Traumatic cataract.
(3) Detachment of the retina.

(1) SYMPATHETIC OPHTHALMIA

Projectiles of war fracturing the orbit often involve
the eyeball, either by penetrating into its interior or
by rupturing its envelope and so destroying it. To
our great surprise, as we have said elsewhere (p. 115)
we have not met with a single case of partial rupture
of the sclerotic, permitting the eye to survive and to
keep its appearance after such an injury.

When the eye is implicated to this degree by the
projectile its shape is destroyed, the greater part of
the vitreous body is expelled, and the surgeon is
immediately faced with a stump more or less large,
more or less inflamed, more or less torn, and whose
future is the cause of great anxiety.

Two questions here present themselves :—

(1) What should be done with an eye which has a
foreign body in its interior ?

(2) What should be done with an eye whose mem-
branes are ruptured, and which, without a retained
foreign body, has at the same time absolutely lost its
outward appearance, and also its visual power irre-
mediably ?

These two questions are serious because they involve

207
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that subject, so distressing and still so much discussed
by surgeons, sympathetic ophthalmia.

Sympathetic ophthalmia has not been dreaded to
the same degree by all ophthalmic surgeons; there
are those who do not believe in it, who declare they
have never seen it (PouvrLarDp). There are others, and
we are of the number, who, without considering it fre-
quent, think it is not so rare that we may put it out
of our thoughts altogether.

On the subject of its frequency in military surgery,
we shall take as a basis abstracts from the reports of
the ophthalmic centres which have been published
during the past two years by our colleagues in the army.
We find there the following evidence.

Karr (Report of Oct., 1915), is astonished at not
having met with a single case, in spite of the number of
atrophied globes which he has seen as a sequel of
penetrating wounds, and it seems, he says, that there
is here a discordance with what we observe in civil
practice ; but it does not happen that all our colleagues
have made such a remark., Cosse (Dec., 1914) cites
two cases, one of which terminated in blindness, and
he notes a third grave case in April, 1915. CoUTELA
(Report of June, 1915) relates a case occurring seven-
teen days after enucleation, and two more in his Report
of the following month ; these cases, relatively benign
(the attenuated ophthalmia of DE LAPERSONNE)
recovered, but they presented real gravity. We must
therefore resort to enucleation neither too much nor too
little, says CouTELA. TERRIEN holds a similar opinion ;
he has performed, in order to prevent sympathetic
ophthalmia, a relatively large number of enucleations
and optico-ciliary neurotomies.

Among the cases of sympathetic ophthalmia published
by the directors of the centres of military ophthal-
mology we should especially mention a case-report pub-
lished by TevuLiErES (Report of Feb., 1916) concerning
a simple contusion of the eye without foreign body and
without wound ; enucleation of the atrophied stump on
the right side controlled the affection whose sympathetic
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origin was thus well established. Such cases are so
rare that it is perhaps permissible to believe that there
existed a small conjunctival wound, which passed
undetected before the patient was submitted to the
examination of our colleague.

To these cases we shall add the very interesting one
reported by Morax in June, 1916; it was a question
of an operation for traumatic cataract: a prolapse of
the iris had ocecurred which had been cauterised. Sym-
pathetic ophthalmia resulted, not, to define 1t exactly,
from the extraction of the lens, but from faulty cica-
trisation after the latter operation.

Such is a rapid enumeration of the principal cases
published during this war in the reports of our collea-
gues ; doubtless others, in considerable numbers, have
not been mentioned ; we have a proot of the frequency
of accidents of sympathetic origin in the work just
published by Dr. Cousin, aide-major attache au centre
de la 9° Reégion ; this author gives sixteen cases in which
he has found sympathetic reactions following injuries
of war; these sympathetic reactions are not ophthalmia,
since after all there 1s no inflammation, no serous iritis
as in attenuated sympathetic ophthalmia ; but we say
without hesitation that photophobia, lacrymation,
fatigue in reading, and diminution of visual acuity, are
the first degree of the affection, of which serous iritis
is the second degree and of which irido-cyeclitis is the
third. All this pertains to sympathetic ophthalmia,
and it is a misfortune if a patient, thus attacked, is
under the care of an operator capable of hesitating and
putting off the enucleation.

In our centre of military ophthalmology we have also
met, with cases of sympathetic ophthalmia amongst the
cases sent to us; we shall not report them in detail
in order not to overweight this chapter, which must be
short.

Out of 2554 injuries involving the eyeball we have
seen five cases of *?.ﬁnpmthutm ophthalmia. In the
first four cases it was a matter of a perforating wound
of one of the globes in the ciliary region, with presence

P
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of an intra-ocular foreign body. Sympathetic irido-
cyclitis made its appearance on one occasion fourteen
days after the traumatism ; in the next case, forty: in
the third case, nineteen ; in the fourth case, thirty-two
days after the injury.

In these four cases, prompt enucleation at the outset
brought about complete recovery in three; the fourth
had a relapse which yielded to treatment.

The fifth case was that of a soldier, wounded on
Oct. 11, 1915, upon whom DRr. LATAILLADE performed
evisceration of the right eye for panophthalmitis fol-
lowing a perforating wound, and which, on Nov. 7, 1915,
presented optic neuritis of the left side, probably of
hympathetlc nature.

Enucleation of the right stump and its dissection
revealed a small fragment lodged in the scleral envelope
in contact with the optic nerve. Improvement of the
neuritis followed very rapidly. The case has been,
moreover, reported above.

What, therefore, is the course to take

(1) In the case where the injured eyeball contains
a foreign body ?

(2) In the case where there is an eye, without a
foreign body, but profoundly danmged completely
deprived of mght after an open wound ?

We expounded our views on the subject of the
first case at the meeting of the Société francaise
d'Ophtalmologie, April, 1916,

If the eye containing a foreign body has still useful
vision 1t should be spared.

When it no longer has vision two classes of conditions
must be considered :—

(1) The foreign body is in the ciliary region.

(2) The foreign body is in the eye, but outside the
ciliary region.

If the foreign body is in the ciliary region of an eye
deprived of vision, however good may be the appearance
of the eye, even when the patient complains of no pain
and no symptom of irritation it is necessary to enucleate
the eye.
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If the foreign body is not in the ciliary region and the
eye is quite intact, neither irritable, nor painful, nor
reduced in tension, the eye should be spared, at the
same time warning the patient that, in the future,
things may not always go so well.

If, on the contrary, the eye containing the foreign
body elsewhere than in the ciliary region is reduced
in tension, a little tender on pressure, if its nutrition
is visibly suffering, it should be enucleated without
delay, and not be allowed to leave the other eye in such
a dangerous neighbourhood.

These are the rules which I should like to see officially
recommended to surgeons who, without being ophthal-
mological specialists, are often forced by circumstances
to treat wounds of the eye; and also to the younger
ophthalmic surgeons, who are not yet fully experienced.

It is expedient that everybody should be able, in the
case of intra-ocular foreign body, to do an enucleation
at the fitting time; and, in my opinion, the time has
come to formulate general practical rules which can be
utilised in everyday clinical work.

The same rules are applicable to the second class
of conditions. If the eye has still a satisfactory
appearance, if its volume ‘has been almost completely
preserved, its diminution of tension moderate, its
ciliary region insensitive to the touch, then it may be
kept. But when it is the seat of a manifest cyeclitis,
of long standing, with evident inflammatory reaction,
however slight this latter may be, and having resisted
appropriate treatment for several months, one must
not hesitate to consider the eye dangerous ; much more
so when in presence of an atrophied stump resulting
from an open wound.

In this question of the treatment of sympathetic
ophthalmia and with the views which we have laid
down we take our stand, therefore, on the side of the
enucleators. Enucleation of the globe renders great
service with a minimum of inconvenience, and, in fact,
the horror which certain of our confréres have of this
operation makes us think of the ostracism with which
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the Athenians sentenced Aristides because they were
weary of hearing him called ** the Just.”

(2) TRAUMATIC CATARACT

Amongst the complications of fractures of the orbit
which may arise in the visual apparatus it will be
well to give a place to the injuries which bring about
luxations or cataracts.

Here we shall be brief, because it is a subject which
specially belongs to injuries of the eyeball alone; in
fractures of the orbit lesions of the lens subject to
ophthalmic surgery are relatively rare.

The first question which arises is, to know when to
operate and when not to operate on traumatic cataracts
in military surgery.

Our reply is ready: we must operate on these
cataracts on the same principle that we operate upon
cataracts occurring from industrial accidents in civil
life. In restoring sight to a wounded man., we are
useful at the same time to the patient and to the
employer, and there is no reason for acting otherwise
when the patient is a soldier and the employer is the
Motherland.

The advantages to the patient are the enlargement
of his visual field, the maintenance of the eve in its
normal position, and finally the certitude, when the
operation has had a fortunate result, that sight will
be always preserved, whatever happens to the other
eve.

To the State, the advantage is very considerable ;
these cases are no longer *“ réformés no. 1 (discharged
in the first class) from the moment when the eye
operated upon has a vision equal to 1/20; the soldier
escapes the law of 1831, and falls under the Decree of
March 24, 1915, which provides for a gratuity propor-
tional to the lessening of visual acuity. Instead of a
pension of 600 francs, a fairly large sum for the loss of
vision of a single eye, the subject of aphakia receives
200 francs, which we consider ample, and moreover it is
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in conformity with the tariff of the law of April 9, 1898,
concerning occupational accidents ; the resultant saving
to the State is very great, and deserves to be borne in
mind in a quite exceptional manner.

Confronted with the statistics which have been
published by a large number of ophthalmologists it is
not possible seriously to maintain that intervention
in traumatic cataracts yields no results. It i1s a ques-
tion simply of doing it at the right time, when it is
indicated ; that is to say, it is only necessary to interfere
in an early stage for glaucomatous accidents due to
swelling of the lens, and, apart from these accidents, to
operate only on cases which are quite settled down,
of long standing, and in which one has good reports as
to the state of the deep membranes.

As a general rule, we operate on uncomplicated
traumatic cataracts six to twelve months after the
injury. When the lens remains entire, a large incision
in the cornea, without or with iridectomy, permits the
evacuation of the débris, which lavage of the anterior
chamber by the aid of Chibret’s syringe satisfactorily
completes.

It only a more or less thick membrane remains, we
look upon the various methods of discission with needle
or sickle-knife as evil interference, and as still worse,
detachment of the capsule with forceps, so unfortu-
nately advised by PanNas; in this method one drags
on the ciliary processes, perhaps reviving an extinct
irido-cyclitis and compromising the future of the globe.
Perhaps it is to this error of technique that one may
look for the cause of the disappointments mentioned
by some colleagues. The operation of choice in such
a case is DE WECKER'S irido-capsulotomy ; through a
small subconjunctival scleral incision, two or three
millimetres from the limbus, the thickest portions of
membrane are divided with D WECKER'S scissors
with the minimum of traumatism and without loss of
vitreous.

We may quote here our results obtained in our
*“ Service central d’Ophtalmologie militaire.”
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Traumatic Cataracts

1. Traumatic cataracts observed — 175.

Complicated . ; : : , ; sl 16

Uncomplicated : ; : : L - hY
2. Number of operations = 73.

Extraction with or without iridectomy . 52

Irido-capsulotomy. . . . . . 21
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(b) Acuity inferior to 121 S T
[Intm—neular foreign body . 3

(¢) Acuity nil = 11 | Heemorrhage into vitreous. 5
ih Post-operative irido-cyclitis 3

(3) RETINAL DETACHMENT

The treatment of traumatic detachment does not
differ from that of detachments in general.

Iridectomy, opotherapic injections into the vitreous
body, removal by puncture of the sub-retinal fluid,
and its replacement by sclerosing liquids (tincture of
iodine), and electrolysis are not procedures to be re-
commended, for they provoke a new traumatism,
serious to an eye already irritated, and risk arousing
inflammatory phenomena which may result in the
disorganisation of the ocular media and a consecutive
phthisis of the globe.

Amongst the various procedures for treatment of
detachment of the retina there is one which for several
years we have been particularly able to recommend,
and which i1s our choice ; it consists in creating, in the
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region of the canal of Schlemm, beneath the conjunctiva,
cicatricial tissue obliterating the filtration spaces. We
have termed it *° colmatage,” an operation which
consists in dissecting up the whole of the conjunctiva
of the intercalary region between the insertion of the
recti muscles and the cornea ; thus dissected up, the con-
junctiva is flattened down upon the cornea, the whole
of the region of the canal of Schlemm, up to 5 mm.
behind it, 1s cauterised, and the mucous membrane
put back in place and sutured. The newly formed
connective tissue, under the influence of cauterisation,
obliterates all the lymphatic spaces; the result is a
kind of experimental glancoma.

We have not, however, had to employ this procedure
of ** colmatage = on our patients, because it is indicated
solely in hypotonic, relaxed eyes—a frequent symptom
in myopic detachments, which have a physiognomy
peculiar to themselves, but rare, very rare indeed
amongst traumatic detachments.

The result is, that we are ourselves content with the
classic treatment by subconjunctival injections of
chloride of sodium, the instillation of atropine combined
with compression of the eye, and finally prolonged
decubitus in the dorsal position.

This line of treatment gives the most satisfactory
results.

Do not, however, let us forget that time is the princi-
pal factor in the cure of this clinical entity. It is
incontestable, in fact, that prognosis, while sombre,
is much more favourable than for the myopic and
symptomatic forms of a general affection. Sometimes
the disappearance and more often the diminution of
the traumatic detachment comes about in a certain
number of cases at the end of a lapse of time, varying
between five and six months.

Out of 135 cases of detachment with or without
orbital fracture, we have observed three cases of com-
plete recovery. There remain in place of the detach-
ment, cicatrices in form of strize, of whitish coloration,
The first case was a man wounded on Oct. 28, 1914, with
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a contusion of the orbital right margin, with scleral
wound and a large retinal detachment at the infero-
external portion; this detachment still persisted on
Feb. 28, 1915. Dgr. CanxTONNET, called later to re-
examine the case, noted the complete disappearance
of the lesion, and we ourselves on Oct. 30, 1915, con-
firmed the complete recovery. The second was de-
scribed in Case-report 2. The third patient, with a
detachment at the infero-external portion of the left
eye, after contusion, was well seven months after the
traumatism.

Associated with these repositions of the retinal
displacement, we have noted eight cases of marked
amelioration in the extent of the lesion, in the raising
of acuity and in the enlargement of the visual field.
The proportion of these favourable results is, as one
sees, restricted. To sum up, in 22 per cent. there was
recovery from the detachment, and in 592 per cent.
simple amelioration. It is well always to be on one’s
guard concerning the acuity admitted by patients, for
it is certain that many of them are but little disposed
to make known their true visual acuity. After the
war, when the wounded men are no longer prompted by
the hope of a gratuity or a discharge we shall know the
truth better, :



CHAPTER VIII

REPARATIVE SURGERY OF ORBITAL
FRACTURES

I~ presence of the great destruction of the soft parts
which very often accompanies fractures of the orbit,
the malar bone crushed in, orbital arches broken,
eyelids lacerated or torn to ribbons, the surgeon must
consider how to repair these damages and restore to
the wounded man an appearance as pleasing as cir-
cumstances admit.

Three dominating principles will be before his mind :

(1) To replace the eyelids in position and restore
their normal form as closely as possible.

(2) To restore if possible, and very often it has
been possible, the conjunctival culs-de-sac, so as to
retain an artificial eye.

(3) To re-establish, so far as may be, the exterior
form of the orbit, by filling up gaps in the bone by
suitable grafts.

(A) Restoration of the Evyelids

It is unnecessary to write the history of blepharo-
plasty here. It is contained in all the textbooks, and
quite recently it has been excellently retold h}’ our
colleague Macrror in the Reports of the Société
d’Ophtalmologie de Paris, July 1916.

“T prefer the Indian method, as he does, and the
short pedicle has always sufficed for our patients in
the numerous cases in which we have had to interfere.
We have most often used the frontal flap, and when
we have had both eyelids to restore, we have fashioned
a frontal flap and a malar flap at the same time.
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We always found it possible to remake suitable
eyelids, and we could quote here a large number of
.ﬂtlhfclﬂt{_]l} results ; 1t seems to us 1}111 they do not
oreatly differ from those which have been ‘obtained
by our colleagues in military surgery, and we do not
dwell on the point (Figs. 66 and 67).

Fra. 66.

(B) Restoration of the Conjunctival Culs-de-sac

The restoration of the culs-de-sac 1s a very interesting
question, one of the most difficult in ophth: mic surgery,
but we think it is a subject upon which we must not
expatiate, as it is only indirectly connected with that
of orbital fractures by projec tiles of war.

We will simply 1 remind our readers that the essential
condition for efficient action is to add to the portion of
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conjunctiva which has been preserved a tissue capable
of replacing the destroyed mucous membrane. To
obtain it, some prefer a dermo-epidermic graft (FRANCK,
WEEKS), others a gratt limited to the l}pldﬁllnh (M-
aITor); the latter author dissects up from a part dis-
tant from the eve, the thigh for example, an epidermic

Fra. 67.

flap with which he covers a piece of metal introduced
into the orbital cavity in such a manner that the raw
surface of the flap is applied to the refreshed surface
of the inner aspect of the eyelids. We have had
no experience of this latter procedure. We have
several times made use of that of Franck, with un-
satisfactory results, and that is a sufficient reason for
trying another method.
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With our military patients we have been contented
with restoring the culs-de-sac with SNELLEN'S sutures,
of which we have made large use with great success,
varying the form and the situation according to the
individual case. We do not include the inferior cul-
de-sac, which is often the more at fault and also the
more important. We have enlarged, deepened, or even
made it anew by splitting the eyelid, as Truc indicates
in his procedure en vanne, drawing the internal half
of this eyelid forcibly downward by the aid of one or
two sutures. The cul-de-sac does not remain as well-
marked as at first, but a suleus deep enough to retain
an artificial eye cmlﬂﬂntlv persists.  We also believe
that lining the lower eyelid with a nmhel of skin
borrowed from the temple (SNELLEN), the cheek (Har-
LAN), or the upper eyelid (SameELsOHN) is worthy
of recommendation.

In addition we have recourse to artificial dilatation
by pieces of rubber in graduated sizes, inserting suc-
{*{*auw]y larger and larger pieces, mllmnng the advice
given on this subject by Dr. Covroms, and we have
had the satisfaction of rendering habitable a large
number of sockets which at first seemed as ill- dhpnwd
as possible towards receiving a prothesis.

We do not dwell upon this question, for, like that
of blepharoplasty, it is on the fringe of the subject,
and does not belong, strictly speaking, to fractures of
the orbit.

We hasten to discuss what dominates the reparative
surgery of these fractures, namely, the treatment of
loss of substance of the bony foundation and the re-
establishment of the regular contour of the orbit.
That is indeed the heart of the subject. The restora-
tion of the eyelids and of the conjunctival sac have
little to do with orbital fractures, and such matters as
transplantation of labial mucous membrance (CarpoO,
SIZOREFF), the employment of the skin and cartilage of
the ear (BUDINGER), etec., are scarcely germane to the
subject.
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(C") Repair of Damage to the Orbital Walls and in
the Bone

We draw attention to three procedures, of unequal
value : (1) metallic plates ; (2) adipose grafts ; (3) carti-
laginous grafts.

(1) Metallic Plates—We only know one author who
makes use of metallic plates in such circumstances.

PierreE Duvar, in a communication to the Société
de Chirurgiec de Paris (June 16, 1915) presented a
case of prothesis of the left frontal and superior
orbital margin by means of metallic plates. He used
the aluminium plates which are manufactured for
military purposes and which are four-tenths of a milli-
metre thick. The author confesses that this substance
gradually becomes absnrhod but the prccess is usually
slow and incomplete. ** In a case of extensive d(,pl‘t"--
sion of the frontal bone,” says Duvarn, * the superior
orbital margin was fractured and depressed, =ave at
its extreme two centimetres. 1 restored it with a
plate with a rounded margin anchored by its ends to
the osseous margin.” The extremities of the prothesis
were let into the substance of the dipleé at certain
points where the operator had made small holes to
receive the prolongations. The whole was covered
by the retreshed integument. DuvaL showed the case
four months after the prothesis, and the @esthetic result
seemed to be most satisfactory, so far as one can judge
from the photograph with the publication.

Perhaps we may be able to use in the same way the
sheets of rubber advised by Proressor DELBET for
the restoration of the abdominal walls, but we do not
believe that these procedures can bear comparison
with the two following.

(2) Adipose Grafts—In order to fill up the orbit and
facilitate the wearing of a prothesis, it has long been
recommended to gratt the split skin with enllu]o-adlpme
tissue ; and long before the interventions necessitated
by the war, surgeons were cognisant of the means of
filling-out and raising cicatrices which were in vicious
position, sunk in and adherent to bone, by introducing
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beneath them sufficient fat to transform the excava-
tion into a rounded projection, rather more rounded
in fact than seems at first necessary, in order that
after the inevitable partial absorption, the aspect
of the exterior should be as perfect as possible
(VERDERAME, Annales d Oculistique, 1910). In this

Fig. GS.

war, MoresTiN has made large use of these adipose
grafts for the restoration of vicious cicatrices of the
tace, and the restoring of bony depressions of the or-
bital margin. In his ecommunications to the Société
de Chirurgie de Paris, July 21 and November 24, 1915,
he quotes some cases of very extensive facial mutila-
tions, in which a fragment of fatty tissue has been
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used to fill up the osseous depressions consequent on
injuries to the orbital and peri-orbital bony framework.
We have ourselves under similar circumstances had
recourse to the same operation, and can cite several
cases in which the result has been very satisfactory.
The adipose grafts should be taken from the subject

Fia. 69.

himself, from the lower part of the buttock when
it is desired to graft adipose tissue, from the thorax
if it is wished at the same time to use a cartilaginous
graft. In the latter event a single operation on a
costal cartilage enables us to obtain at the same time
fat and cartilage.

There is always a tendency to resect more fat than
I8 necessary ; it is well to ascertain as closely as possible
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the capacity of the cavity to be filled, and a graft of
dimensions a little greater should be taken. If the
adipose tissue presents connective-tissue partitions
rather closely packed together so much the better;
it is much better to graft cellulo-adipose tissue than
pure adipose tissue.

Fig. 70.

The cellulo-adipose graft needs very careful manage-
ment, for it must not be roughly used. After having
prepared it by a rapid dissection, it should be placed
in a sterilised cloth and not allowed to undergo any
unnecessary handling. The bed in which 1t 15 to
be placed should be caretully prepared, so that the
graft will not come in contact with hard cicatricial
tissue, bloodless and without wvitality; it will often
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be necessary to resect this cicatricial tissue in such
a manner that the graft is surrounded by living tissue,
well disposed to receive its guest and to nourish it.
We have several times failed in our attempt through
having made this resection of cicatricial tissue badly
and incompletely. Moreover, it is necessary ! that

—

Fia. 71.

all bleeding should have been completely stopped by
hydrogen peroxide; and especially by pressure with
tampons, or at need by catgut ligatures, if torsion of
the small vessel has not sufficed. If local ansesthesia be
used, one must beware of solutions containing adrena-
lin which vield a provisional heemostasis, followed by a
reflux of blood and a small post-operative hemorrhage.
A graft surrounded by blood, even if it be aseptic
bIDDd is not under gnml mnrhtmns.
Q
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Hence complete asepsis, good hemostasis, the pre-
paration of a bed free from cicatricial tissue, and a
graft filling the cavity well, are the needful conditions
for a good a(llpmv graft.

It is in this manner that we have been able to obtain

some good results, such as those shown in the Figs. 70
to 73, referring to Cases 59 and 60.

It may perhaps be remarked that these operative
results leave something to be desired in the sense
that there still persists a trace of the injury; that is
due, first, to the circumstance that the photograph,
which is very truthful, owing to not having been
retouched, was taken before time had mmpletvd its
work, and second, to the fact that our poilus, in a
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hurry to ““ get through with it,”" refused the little
complemental operations by the aid of which one could
easily banish the vestiges still visible in Figs. 69, 71
and 73.

(3) Cartilaginous Grafts—Transplantations of car-
tilage in reparative surgery were advocated by Vox

Fia. 73.

MaxcorLp in 1903, and afterwards by NEvraTOoN and
OMBREDANNE, in the chapter ¢ Autoplasties et Rhino-
plasties ”* in the treatise by HArRTMANN and BERGER.
Mutilations of the face having hecome very frequent
since the war, the method has been employed anew
with success by MoresTIN. This surgeon had, since
1913, made several attempts at facial restoration by
means of autoplastic cartilaginous transplantation ; his
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first papers on the subject date from May 7, 1913 and
November 11, 1914, before the Société de Chirurgie de
Paris. At the Congress of the International Society
of Surgery of New York (April, 1914) MORESTIN was
in charge of the report on grafts and transplantations
in reparatory surgery. Since 1915, by the aid of
numerous communications, he has perfected our know-
ledge of the technique of the operation, and has shown
the brilliant results obtained, not only in building up
the nose or the lower jaw, but also in the restoration
of the orbital walls destroved by injuries of war.

We shall review some of the publications of this
master of autoplastic surgery.

MoRESTIN reports the case of a soldier 1 who presented
a curvilinear cicatrix at the lower part of the forehead
above the left eyebrow; the superciliary arch, the
orbital margin and the lower portion ot the frontal bone
between the orbit and the frontal prominence were
wanting. A deep depression corresponded to this
loss of bone substance over which cerebral pulsation
could be seen and felt. In two preliminary operations
MogrEesTIiN removed the projectile which was found at
the inferior part of the frontal sinus, then extirpated
a fistulous track at the internal part of the frontal
clcatrix.

Two months after recovery from this operation, the
cicatrix was in turn removed, ligaments were loosened
to prepare a bed for the graft, which was borrowed
from another subject; the cartilage was shaped to
the form of the superior orbital arch and the wound
hermetically closed. The result was most satisfactory,
as the photographs testify.

In a second article,? MORESTIN publishes two similar
cases. A man, wounded by a bullet, presented at the

1 MoresTIN, On the repair of loss of substance of the eranium,
and particularly of the forehead, by means of transplantation of
cartilage.—Société de Chirurgie de Pa. 18, February 9, 1916,

2 On the reconstitution of the malar bone and the orbital margin
by means of transplantation of cartilage.—Société de Chirurgie de
Paris, March 1, 1916,
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level of the right cheekbone a very deep scar in the
form of a star with four rays, closely adherent to
the subjacent tissue. The depression corresponded to
the prominence of the malar bone and the orbital
margin. The sixth and seventh costal cartilages were
removed, united one to the other; the thoracic wound
was closed in layers by sutures. The orbito-malar
cicatrix having been extirpated, the surrounding
integuments were freely undermined. After having
examined the gap in the bone, a large piece, almost
identical in shape, was carved out of the cartilaginous
block, reconstituting the malar bone and the orbital
margin. As it lacked stability, MoresTIN fixed it by
means of another fragment, the whole being sutured to
the temporal muscle and covered by the superficial
layers. The wound healed in a week and the result
was esthetically perfect. The second case was a
soldier, bearing a very apparent deformity, resulting
from the destruction of the external portion of the
right inferior orbital margin and the anterior portion
of the right malar bone. The bony portion was filled

up by means of split cartilaginous fragments derived
from another subject, placed with the epidermic sur-
face turned towards the deep portion of the cavity,
MorgsTIN completed their modelling in the wound, to
ensure that their adaptation should be as perfect as
possible. Rapid healing in a few days. MORESTIN
finishes his paper by sayving : * These two cases show
what one may expect from cartilaginous transplanta-
tion in this kind of deformity. The method which
I have recommended provides a very simple solution
to a problem of reparatory surgery which has hitherto
remained unsolved.”

On May 31, 1916,! two new cases were presented

I MoresTIN. (1) Reconstitution of the malar bone and the
orbital margin by means of cartilaginous transplantation. (2) Loss
of left eye; comminuted fracture of the superior maxilla, de-
struction of the orbital margin, operation for repair; cartilaginous

grafts. (3) Reconstitution of the malar bone and the external

half of the orbital margin by cartilaginous transplantation.— Secciété
de Chirurgie de Pavis, May, 1916,
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by this author, with complete operative and esthetic
success. In these cases there was very extensive
damage to the orbital walls with and without preser-
vation of the eyeball. At the same meeting, MoRrEs-
TIN showed a soldier for whom, on August 10, 1915,
he had reconstituted the malar bone and the external
half of the orbital margin by cartilaginous transplanta-
tion (about ten months before), a case which suggested
to him the following reflections : * It appears to me
that it is interesting to demonstrate, by this example,
how one can, on the same subject, perfﬂrm successive
graftings of cartilage borrowed from himself or from
others; it is equally useful as showing the stability of
the transplanted grafts. The cartilaginous mass has
undergone no reduction in size during this lapse of time.
I never lose an opportunity of insisting upon the
stability of the results of cartilaginous grafts. That
is an essential point, one of the fundamental reasons,
which allow us to advocate this method in reparative
surgery.’’

Speaking of another case, MoresTIN fully demon-
strates his manner of procedure, and we cannot do
better than summarise it

Amongst injuries of the face,! there is a type which
one meets frequently. In it the eyelids are more or
less torn through, the eyeball often injured, the malar
bone and the external wall of the orbit carried away
or destroyed over a large extent. The interrupted
orbital margin is wanting in its infero-external portion,
the integuments of the malar, temporal and mandi-
bular regions participate in the deformity. There is
an enormous bony depression, associated with shocking
facial asymmetry and vicious position of the eyelids
by reason of irregular and very extensive cicatrices.

In these cases, ** Reparation has to be preceded by
the excision and the gradual reduction of the cica-
trices,” It is best to proceed by two successive

1 MoresTiN. Reconstitution of the malar bone and of the orbital
margin by cartilaginous transplantation.—Société de Chirurgie de
Paris, August 9, 1916.
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operations. In the first place an autoplasty is made,
having as its object the restoration of the destroyed
mteguments after having liberated and brought the
eyelids into good position and performed blepharor-
raphy, a flap is fashioned from the temple and the
adjoining portion of the forehead, a flap whose
pedicle must often be taken from behind because of
the cicatrices which occupy the anterior part of the
region. This flap is put in position and sutured.

After five or six weeks the restoration of the bony
framework can be proceeded with. One of the cica-
trices is reopened, the flap is detached with the neigh-
bouring integuments, the conjunctival sac is put on
one side, with the intra-orbital soft parts, avoiding,
at all costs, the opening of the conjunctiva or the
maxillary sinus. The boundaries of the loss of osseous
substance are examined, the breach is prepared, the
grafts, taken from the patient himselt (the sixth and
seventh costal cartilages), are trimmed to the size and
shape required and installed in place. Finally the
wound is hermetically sealed. It only remains, a
few days later, to separate the eyelids and insert an
artificial eve, if the globe has been destroved by the
injury or sacrificed by necessity.

With regard to this, it should be noted, adds
MoRrEesTIN, that in cases in which the eye is lost, it may
be advisable during the course of the operation of
grafting, to slip some fragments of cartilage into the
interior of the orbit, so as to push forward the con-
junctival sac and thus permit the wearing of an artificial
eye under the best possible conditions.

After the account of the procedure employed and
the results obtained by MorestiN, whose methods
seem to us particularly worthy of approval, we shall
give an account of those we have used in our clinie
during the same period as our colleague and often
inspired by his counsel.

Two different conditions may present themselves :
either the fractured orbit communicates with the neigh-
bouring cavities, the maxillary sinus and the nasal
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fossa, or the loss of substance affects only the orbital
margin over a greater or less extent, without the
adjoining cavities being implicated.

(@) When the ﬂmgkbm{rmg cavilies are in communi-
cation with the orbit, it is needful in the first place to
shut off this communication; should the maxillary
sinus suppurate, it must be curetted, freely opened
by the side of the nose, or if necessary a radical cure
performed by the classic method. No surgical inter-
ference with the wall of the orbit i1s permissible until
a complete result has been obtained on the side of the
antrum. Moreover, it is unnecessary to hurry, de-
liberate operations are the best.

In a considerable number of cases the projectile,
which has smashed up at the same time the floor of the
orbit and the maxillary antrum, has spared the con-
junctival mucous membrane ; this torn mucous mem-
brane, separated from its normal relations, is a great
help in isolating the orbit from the neighbouring
cavities ; by dissecting it up in an appropriate manner,
it can be drawn towards the opening, and sutured there,
its deep surface against the neighbouring cavity. In
this manner all communication with the nasal fossa
can be cut off. When the region of the lacrymal sac
has been extensively destroyed, we have been able to
obtain this result after several interventions: we
could cite here several cases of this kind in which
there has been great damage, opening up communi-
cations between the orbit, ‘the nasal fossee, and the
antrum.

When the frontal sinus has been widely opened in
front and on the orbital side, it is necessary to wait
until suppuration has disappeared and a cicatrix has
taken the place of the fleshy granulations; later, by
an adipose or cartilaginous graft it will be possible,
even easy, to fill up the cavity.

Hence, so long as the cavities adjoining the orbit
communicate with it and suppurate, we must attend
to them, to cure them in the first place co as to have to
do with the orbit alone. Then we shall be in the con-
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ditions realised at the outset by fractures which involve
the orbital margins or the external surface, without
communication with the neighbouring cavities.

(b) When the orbit alone is fractured, it is usually
the region of the cheek-bone which bears the brunt
ot the traumatism. The malar bone is crushed and
destroyed ; in its place is a deep depression, the lower
eyelid is torn to rags, and the eye usually carried away
by the projectile or removed by the first surgeon who
attends to the casualty. When the eye is preserved,
it is often in a condition of enophthalmos because the
floor of the orbit is sunk in towards the maxillary sinus,
or because there is absorption of the cellulo-adipose
cushion which supports the globe. The upper margin
of the orbit is sometimes alone injured, and there exists
in its place a large very unsightly hollow.

All thv se disfigurements can easily be repaired by
cartilaginous grafts, and we cannot too strongly
recommend to our colleagues the method initiated by
Vox Maxcorp, and admlrabl}r brought to perfection
by MORESTIN,

We have acquired some experience in this method
of surgical intervention, and we will place before
our readers the results of our work, as well as the
inevitable difficulties which we have encountered : the
more because we performed the operations at the same
period as MORESTIN, or a little later, before becoming
well acquainted with our cc-ll{,agufla technique. We
have therefore had to make, so far as concerns this
subject, a personal apprenticeship.

Cartilaginous grafts are in truth a conquest of modern
surgery ; they are more useful, more readily affected,
and more reparative than adipose grafts. Everything
has been said by MoORESTIN concerning the operative
procedure, and we have intentionally quoted him fully
above. We shall only add some details which will put
our readers on their guard against certain mistakes
which we have ourselves committed, and which will
enable them to comprehend what we have to expect
in this kind of operative interference.
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In the first place we must emphasise that it is
necessary to be resigned to successive operations.
We have made the mistake of wishing to do too much
at once. Some of our patients were eager to have
finiched with the business. and we allowed ourselves
to be influenced by it in our surgical conduct. We

Fia. 74,

were not afraid to do, the same day, a large blepharo-
plasty with pedicle, an adipose graft and a cartilaginous
graft ; we have succeeded sometimes from all three
points of view, and we have at this moment under
our care a fortunate example; but we have failed
several times, and we do not recommend this course
of action. It is an error, in fact, to graft a piece ot
cartilage to take the place of the orbital margin, to
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cover it with adipose tissue and to suture over the
whole a raw flap. The flap destined to become an
eyelid needs to rest upon a solid foundation, upon a
tissue capable of giving it nourishment, not upon a graft
which has need of receiving nourishment itself. It will
be necessary, when dealing with such a case, to make

1‘].

the patient understand that two operations are neces-
sary. We commence at first with a blepharoplasty,
and, six weeks later, we introduce under the skin the
necessary cartilage and cellulo-adipose tissue. Figs.
74 and 75 are very instructive from this point of view ;
we attempted to do everything at once, with the
result that the adipose graft has been eliminated.
The adipose graft is eliminated, but the cartilage



236 FRACTURES OF THE ORBIT

has held perfectly, and it is a detail to which I would
particularly call attention: cartilage will easily live
wherever it is put, it is content with aseptic surround-
ings and some interstitial liquids to penetrate it. It
lives as a parasite, frugally, but it does live and remains
as cartilage. It is quite remarkable to see it persist,

Fiag. 76.

and maintain its position and its good appearance at
the bottom of a cavity which has not been able to
retain the fat with which we had filled it.

This demonstrates what one may expect from a
gratt of cartilage made aseptically, and introduced
into its position by means of a button-hole which
allows it to insinuate itself into the subcutaneous
interstitial tissue to the desired depth. C(artilage
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thus grafted always succeeds ; MoORESTIN has shown at
the Société de Chirurgie cases which are relatively old ;
we can cite very instructive cases of a similar nature.
The illustrations above show some of our results.
They would have been more complete if it had been
possible for us to perform some small retouching

Hia. T1.

operations on the patients. Such as they are, how-
ever, Figs, 74 and 75, 76 and 77 show that the orbital
arches can be restored. In the first case, the adipose
tissue, grafted at the same time as the cartilage, was
eliminated ; in the second, the orbital arch has been
completely re-established, the eye is not wide open
because the subject was enophthalmic owing to depres-
sion of the orbital floor.
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Moreover, it is quite easy to obtain the cartilaginous
graft. Its dissection causes no inconvenience, im-
mediate or remote ; when aseptic the wound does not
suppurate, and it is quite sufficient, in order to ensure
that the thoraco-abdominal wall should also remain
aseptic, that while the operator is finishing the orbital
operation the assistant in charge of the thoracic wound
should close the incision neatly with catgut, in layers,
with a muscular, an aponeurotic, and a cutaneous series
of sutures.

We take up a fragment of cartilage a little larger
than is required, and shape it at will, cutting it to give
it the requisite form. The little fragments serve as
packing for the principal piece; thus one builds up
in the site of the orbital margin or the malar bone
an edifice, like a wall, which will replace that which
the projectile has destroyed.

Such are the principal reflections inspired by our
experience of cartilaginous grafts, we are doing this
kind of operation, more and more, and with increasing
confidence ; and, if we do not cite a large number of
cases, it is because many of them are too recent to take
their place in this work.

When, by reason of their long standing they merit
to be published, we shall make them the subject of a
special article.
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IN conclusion, we wish to bring forward the original
ideas developed in this work :

(1) We wish to call attention in the first place to
this fact, that fractures of the cranium by projectiles
of war, Imphﬂatmg the cranial vault, at a certain
distance trom the orbit, even when they are accom-
panied by large losses of substance and in consequence
by well-marked concussion, do not give rise to either
irradiation or fracture by contre-coup of the vault of
the orbit. Contrary to what is taught in the classic
literature, the sphenoidal fissure, the optic foramen,
and the structures which pass thmugh them remain
unharmed after such traumatism.

In military surgery, fractures of the orbital vault
are direct fractures.

(2) The eye is often involved in fractures of the
orbit, even when neither the projectile nor bone frag-
ments have directly touched it; there are produced,
at the macula or around it, concussion lesions, well-
marked and very serious ; they can be seen by means of
the ophthalmoscope in the form of hsemorrhages or
lacerations, sometimes only choroidal, often choroido-
retinal.

In addition to lesions visible to the ophthalmoscope
we may note the disorders which cannot be seen.
The central visual acuity of a subject, whose eye
appears absolutely intact, may be very low; these
disorders may, further, up to a certain limit, be re-
paired, but their importance should be considered
as of the first order by clinicians in the establishment
of their diagnosis and in military medico-legal certifi-
cates. The affections described under the name of

239
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“retinal concussion ”’ are the first degree, the degree
invisible to the ophthalmoscope, of these lesions due
to concussion from a distance.

(3) Besides these concussion lesions we have, in
this work, brought prominently forward the lesions
of contact produced by a projectile which has grazed
or slightly contused the eye while passing alongside
it, or by an osseous fragment more or less violently
projected towards the eyeball.

Concussion lesions and contact lesions often exist
together ; a minute ophthalmoscopic examination allows
these varieties of lesions to be allotted their respective
shares in the anatomical derangements undergone by
the deep membranes,

(4) Between the production of these various dis-
orders and the manner in which the projectile has
injured the orbit, there exist relations so constant
that we have been able to formulate the clinical data
under the form of laws, the accuracy of which we
are verifying every day, and to which we think we
should draw the attention of our colleagues in a special
manner (p. 37 et seqq.).

(5) When the retina and choroid are much torn, there
is produced, as the result of more or less abundant intra-
ocular heemorrhage, not the classic proliferating retinitis,
but a choroido-retinitis presenting peculiar characters,
which we have attempted to bring into prominent
relief, and which cause this affection to be a morbid
type, not hitherto described.

The cases, frequent in military surgery and rare
in civil ophthalmology, of total avulsion of the optic
nerve, produce this proliferating choroido-retinitis in
maximum degree.

(6) One detail which has impressed us, amongst our
patients, 1s the absence of partial scleral ruptures
pmduced acmrdmg to the theory of the equator of
depression. The projectiles which strike the eye
tangentially cause lesions of contact; if they contuse
the eye with sufficient directness to break its fibrous
framework, they smash it completely and destroy
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it; there is no place in military ophthalmology for
ruptures of the sclerotic in the intercalary region
and subconjunctival luxations of the lens, ete. . . .
Projectiles which strike the eye directly penetrate its
interior if they are small; if they are large they
destroy it, the organ is entirely disorganised.

After thlrtv months of practice and seeing more than
six hundred fractures of the orbit, we have not seen
a single case which departs from J(-}ll:-. rule ; doubtless
exceptions may be met with, but the clinical verity,
which we lay down here, remains on a basis none the
less solid.

(7) We have further, by means of our cases, been
able to make a special study of hematomata of the
sheaths of the optic nerve, and we are confident that
the heemorrhage does not spread along them into the
ocular cavity, as the best authorities have taught;
but that the hamatic pigment, after a rather long
period of time, diffuses as far as the dise, and pro-
duces a pigmented crescent or ring, the direct conse-
quence of the hemorrhage. There is not propagation
to the papilla of a recent heemorrhage into the sheaths
of the nerve; but there is, secondarily, somewhat
slowly, migration of the hematic pigment.

(8) So far as therapeutics are concerned, this work
contains information upon reparative surgery of the
orbit by means of adipose and cartilaginous grafts,
to which we consider it our duty to call the attention
of ophthalmologists, whose place it is to maintain
the surgery of the orbit abreast of progress of every
kind.
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(150-61); false and true, 152—
3 : traumatic, 155-161

Enucleation, early practice of, 5;
cases of, 157, 163-7, 169-70,
174-5,189,199-200, 208-9, 211

Equator of depression in rupture
of choroid, 115-20

Ethmoiditis, 101

Evisceration, 200

Exophthalmos, 61, 63, 65-6, 72;
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Mal comitial, 187

Malar bone, elevation of the, 197

canal, 16

Membrane, affections of the, 130-
41

Meningitis, 191, 201

Meningo-encephalitis, 191-2, 196,

202-3
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Extract from
the Introduction by the General Editor,
Sir Alfred Keogh.

THE special interest and importance, in a surgical
sense, of the great European War lies not so much
in the fact that examples of every form of gross lesion
of organs and limbs have been seen, but is to be found
in the enormous mass of clinical material which has
been presented to us and in the production of evidence
sufficient to eliminate sources of error in determining
important conclusions. For the first time also in any
campaign the labours of the surgeon and the physician
have had the aid of the bacteriologist, the pathologist,
the physiologist and indeed of every form of scientific
assistance in the solution of their respective problems,

The achievements in the field of discovery of the
chemist, the physicist and the biologist have given the
military surgeon an advantage in diagnosis and treat-
ment which was denied to his predecessors, and we are
able to measure the effects of these advantages when
we come to appraise the results which have been
attained.

But although we may admit the general truth of
these statements it would be wrong to assume that
modern scientific knowledge was, on the outbreak of
the war, immediately useful to those to whom the
wounded were to be confided. Fixed principles existed
in all the sciences auxiliary to the work of the surgeon,
but our scientific resources were not immediately avail-
able at the outset of the great campaign; scientific
work bearing on wound problems had not been
arranged in a manner adapted to the requirements,
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were not fully foreseen; for the workers in the various
fields were isolated or had isolated themselves pursuing
new researches rather than concentrating their power-
ful forces upon the one great quest.

However brilliant the triumphs of surgery may be,
and that they have been of surpassing splendour
no one will be found to deny, experiences of the war
have already produced a mass of facts sufficient to
suggest the complete remodelling of our methods of
education and research.

The series of manuals, which it is my pleasant
duty to introduce to English readers, consists of °
translations of the principal volumes: of the
“Horizon” Collection which has been appropriately
named after the uniform of the French soldier.

The views of great authorities, who derive
their knowledge from extensive first-hand practical
experience gained in the field cannot fail to
serve as a most valuable asset to the less experienced,
and must do much to enable them to derive
the utmost value from the experience which will,
in time, be theirs. The series covers the
whole field of war surgery and medicine, and
its predominating note is the exhaustive, practical
and up-to-date manner in which it is handled.
It is marked throughout not only by a wealth
of detail, but by clearness of view and logical
sequence of thought. Its study will convince the
reader that, great as have been the advances in all
departments in the services during this war, the pro-
gress made in the medical branch may fairly chal-
lenge comparison with that in any other, and that not
the least among the services rendered by our great
Ally, France, to the common cause, is this brilliant
contribution to our professional knowledge.
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Surgeon-General Army Medical Service. ~ With
97 illustrations in the text and six plates. Price,
5s5. net, Postage 5d. extra.

“Is as fine an example of correlated work on the part of the
chemist, the bacteriologist, and the clinician as could well be
wished for, and bids fair to become epoch-making in the
treatment of septic wounds.

“] am glad to take the opportunity of expressing the ap-
preciation of British Surgeons at the Front of the value of
what is known to us as Carrel’s method. The book itself will
be found to convey in the clearest manner the knowledge of
those details which have been so carefully elaborated by the
patient work of two years’ experience, but it is only by scrupulous
attention to every detail that the best results will be obtained . . .

“The utility of Carrel’s method is not confined to recent wounds,
and in the following pages those surgeons who are treating
the wounded in Great Britain will find all the necessary in-
formation for the treatment of both healthy and suppurating
wounds.”"—From Sir Anthony Bowlby's Introduction.

This volume is included by arrangement with Messrs. Baillitre, Tindall and Cox.
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THE PSYCHONEUROSES OF WAR

By Dr. G. ROUSSY, Assistant Professor in the
Faculty of Medicine, Paris, and J. LHERMITTE,
sometime Laboratory Director in the Faculty
of Medicine, Paris. Edited by Colonel WIL-
LIAM ALDREN TURNER, C.B.,, M.D., and
Consulting Neurologist to the Forces in Eng-
land. Translated by WILFRED B. CHRIS-
TOPHERSON.  With 13 full-page plates.
Price, 6s5. net. Postage §d. extra.

The Psychoneuroses of War being a book which is addressed
to the clinician, the authors have endeavoured, before all else,
to present an exact semeiology, and to give their work a didactic
character,

After describing the general idea of the psychoneuroses and
the methods by which they are produced, the authors survey
the various clinical disorders which have been observed dur-
ing the War, beginning with elementary motor disturbances
and passing on through sensory disorders and disorders of
the special senses to disturbances of a purely psychical char-
acter. Under the motor system, affections such as paraplegia,
the tics and disturbances of locomotion are detailed ; under
the sensory system, pains and anaesthesias are passed in re-
view ; under disorders of the special senses, deafness and
blindness are studied : then follows a detailed account of the
visceral symptoms and finally some types of nervous attacks
and lastly the psychical disorders.

A special chapter is given to a consideration of cerebral
concussion and a review of the symptoms following the ex-
plosion of shells in close proximity to the soldier. The book
ends with a survey of the general etiology of the psycho-
neuroses of war, the methods of treatment adopted and used
successfully by the authors, and finally the points bearing
upon the invaliding of the soldier and his discharge from the
Army.
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MILITARY MEDICAL MANUALS

THE CLINICAL FORMS OF
NERVE LESIONS

By Mme. ATHANASSIO BENISTY, House
Physician of the Hospitals of Paris (Salpétriere),
with a Preface by Prof. PIERRE MARIE.
Edited with a Preface by E. FARQUHAR
BUZZARD, ND, BFER.C.F., Caplam
R.AM.C.T., etc.c With 81 illustrations in the
text, and 7 full-page plates. Price, 6s. net.
Postage 5d. extra.

In this volume will be found described some of the most recent
acquisitions to our knowledge of the neurology of war. But its
principal aim 1is to initiate the medical man who is not a
specialist into the examination of nerve injuries. He will
quickly learn how to recognise the nervous territory affected, and
the development of the various clinical features ; he will be in a
position to pronounce a precise diagnosis, and to foresee the
consequences of this or that lesion. In this way his task as
military physician will be facilitated.

With this end in view considerable space has been devoted to
the illustrations, which are intended to remind the physician
of the indispensable anatomical elements, and the most striking
clinical pictures. Numerous diagrams in black and white
enable him to effect the essential work of localisation. The
diagnosis of nervous lesions is thus facilitated.

A second volume will be devoted to the study of the Jesions
themselves, together with their resforation, and all the methods
of Zreatment which are applicable to such lesions. This will
appear immediately.

Together these volumes will represent a complete epitome of
one of the principal departments of ‘ war neurology.”
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MILITARY MEDICAL. MANUALS

I[E TREATMENT AND REPAIR

OF NERVE LESIONS

By Mme. ATHANASSIO BENISTY, House
Physician of the Hospitals of Paris, with a Preface
by Professor PIERRE MARIE, Members of the
French Academy of Medicine. Edited by E.
BAROUEAR "BUZZARD: M.D., ER.CE.,
Captain R.AM.C.T., etc. With 62 illustrations
in the text and 4 full-page plates. Price, 6s. net.
Postage 5d. extra.

The other book published by Mme. Athanassio Benisty,
which was devoted to the Clinical Features of Injured
Nerwes, explained the method of examination, and the
indications which enable one to differentiate the injuries of
the peripheral nerves. It is a highly practical guide, which
initiates in the diagnosis of nervous lesions those physicians
who have not hitherto made a special study of these questions.
— This second volume is the necessary complement. of the
first. It explains the nature of the lesions, their mode
of repair, their prognosis, and above all their #freatment. It
provides a series of particularly useful data as to the evolution
of nerve-wounds—the opportunities of intervention—and the
prognosis of immediate complications or late sequelae,

But it is especially the application of prosthesis which constitutes
the principal therapeutical innovation by which our “nerve
cases” haye benefited. All these methods of treatment ought
to be made commonly known, and a large space has been
reserved for them in this volume, which will not only furnish an
important contribution to the science of neurology, but will
enable the medical profession to profit by the knowledge
recently acquired in respect of the diagnosis, prognosis, and
treatment of nerve-wounds.
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MILITARY MEDICAL MANUALS

THE TREATMENT OF FRACTURES_

By R. LERICHE, Assistant Professor of the
Faculty of Medicine, Lyons. Edited by F. F.
BURGHARD, C.B.,, M.S., F.R.CS. Formerly
Consulting Surgeon to the Forces in France.

Vol. . FRACTURES INVOLVING JOINTS.
With g7 illustrations from original and specially
prepared drawings. Price, 6s. net. Postage sd.
extra.

The author’s primary object has been to produce a handbook of
surgical therapeutics. But surgical therapeutics does not mean
merely the technique of operation. Technique is, and should
be, only a part of surgery, especially at the present time. The
purely operative surgeon is a very incomplete surgeon in time of
peace ; ““in time of war he becomes a public disaster ; for opera-
tion is only the first act of the first dressing.”

For this reason Prof. Leriche has cast this book in the form of a
compendium of articular therapeutics, in which is indicated, for
each joint, the manner of conducting the treatment in the
different stages of the development of the wound. In order to
emphasize their different periods he has described for each
articulation :

1. The anatomical types of articular wounds and their clinical
development.—2, The indications for immediate treatment at
the front.—3. The technical indications necessary for a good
functional result.—4. Post-operative treatment.— 5. The con-
~ditions governing evacuation.—6. The treatment of patients
who come under observation at a late period.
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MILITARY MEDICAL MANUALS

THE TREATMENT OF FRACTURES

By R. LERICHE, Assistant Professor in the
Faculty of Medicine, Lyons. Edited by I. F.
BURGHARD, C.B, M.S,, F.R.CS. Formerly

Consulting Surgeon to the Forces in France.

Vol. II. FRACTURES OF THE SHAFT. With
156 illustrations from original and specially pre-
pared drawings. Price, 6s. net. Postage §4. extra.

Vol. I. of this work was devoted to Fractures involving Joinis;
Vol. II. (which completes the work) treats of Fractures of
the Shaft, and is conceived in the same spirit—that is, with
a view to the production of a work on conservative surgical
therapeutics.

The author strives on every page to develop the idea that
anatomical conservation must not be confounded with func-
tional conservation. The two things are not so closely allied
as is supposed. There is no conservative surgery save where
the function is conserved. The essentidl point of the treatment
of diaphysial fractures consists in the early operative disin-
fection, primary or secondary, by an extensive sub-periosteal
removal of fragments, based on exact physiological knowledge,
and in conformity with the general method of treating wounds
by excision. When this operation has been carefully performed
with the aid of the rugine, with the object of separating and
retaining the periosteum of all that the surgeon considers should
be removed, the fracture must be correctly reduced and the
limb immobilized.

For each kind of fracture the author has given various methods
of immobilization, and examines in succession : the anatomical
peculiarities—the physiological peculiarities—the clinical course
—the indications for early treatment-——the technical steps of
the operations—and the treatment of those who only come
under observation at a late period.
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MILITARY MEDICAL MANUALS

FRACTURES OF THE LOWER JAW

By L. IMBERT, National Correspondent of
the Société de Chirurgie, and PIERRE REAL,
Dentist to the Hospitals of Paris. With a Preface
by Medical Inspector-General FEVRIER. Edited
by J. BEACOLXER, FR.C S, I.R.CRE 1L 15
With 97 illustrations in the text and ¢ full-

page plates. Price, 6s5. net. Postage §4. extra.

Previous to the present war no stomatologist or surgeon
possessed any very extensive experience of this subject. Claude
Martin, of Lyons, who perhaps gave more attention to it than
anyone else, aimed particularly at the restoration of the
occlusion of the teeth, even at the risk of obtaining only
fibrous union of the jaw. The authors of the present volume
take the contrary view, maintaining that consolication of
the fracture is above all the result to be attained. The
authors give a clear account of the various displacements
met with in gunshot injuries of the jaw and of the methods
of treatment adopted, the latter being very fully illustrated.

In this _volume the reader will find a hundred original illus-
trations, which will enable him to follow, at a glance, the

various techniques employed.

UNIVERSITY . OF LONDON = PRESS, LTB.
18, WARWICK SQUARE, LONDON, EC. 4

IO




MILITARY MEDICAL MANUALS

FRACTURES OF THE ORBIT AND
INJURIES OF THE EYE IN WAR

By FELIX LAGRANGE, Professor in the
Faculty of Medicine, Bordeaux. Translated by
HERBERT CHILD, Captain R.A.M.C. Edited
by J. HERBERT PARSONS, D.Sc., F.R.C.5,,
Temp. Captain R.AM.C. With 77 illustrations
in the text and 6 full-page plates. Price,
6s5. net. Postage 5d. extra.

Grounding his remarks on a considerable number of obser-
vations, Professor Lagrange arrives at certain conclusions
which at many points contradict or complete what we have
hitherto believed concerning the fractures of the orbit: for
instance, that traumatisms of the skull caused by fire-arms
produce, on the vault of the orbit, neither fractures by irradia-
tion nor independent fractures ; that serious lesions of the eye
may often occur when the projectile has passed at some
distance from it. There are, moreover, between the seat of
these lesions (due to concussion or contact) on the one hand,
and the course of the projectile on the other hand, constant
relations which are veritable clinical /aws, the exposition
of which is a highly original feature in this volume.

The book is thus far more than a mere “ document,” or a
collection of notes, though it may appear both ; it is, on the
contrary, an essay in synthesis, a compendium in the true
sense of the word.
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MILITARY MEDICAL MANUALS

HYSTERIA OR PITHIATISM, AND
REFLEX NERVOUS DISORDERS

By J. BABINSKI, Member of the French
Academy of Medicine, and J. FROMENT,
Assistant Professor and Physician to the Hospitals
of Lyons. Edited with a Preface by E.
FARQUHAR BUZZARD,” M.D. ~ER.C.P-
Captain R.AM.C.T,, etc.  With 37 illustra-
tions in the text and 8 full-page plates. Price,
6s5. net. Postage §d. extra.

The number of soldiers affected by hysterical disorders is
great, and many of them have been immobilized for months
in hospital, in the absence of a correct diagnosis and the
application of a treatment appropriate to their case. A precise,
thoroughly documented work on hysteria, based on the
numerous cases observed during two years of war, was
therefore a necessity under present conditions. Moreover,
it was desirable, after the discussions and the polemics of
which this question has been the subject, to inquire whether
we ought to return to the old conception, or whether, on the
other hand, we might not finally adopt the modern conception
which refers hysteria to pithiatism.

This book, then, brings to a focus questions which have been
especially debated ; it does not appeal exclusively to the
neurologist, but to all those who, confronted by paralysis
or pﬂstwtraumatic contractures, convulsive attacks, or deafness
provoked by the bursting of shells, have to grapple with the
difficulties of diagnosis and ask themselves what treatment
should be instituted. In it will be found all the indications
which are necessary to the military physician, summarized as
concisely as is possible in a few pages and a few illustrations.
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MILITARY MEDICAL MANUALS

WOUNDS OF THE SKULL AND
THE BRAIN, Clintcal forms and

medico-surgical treatment.

By € CHATELIN “and 1. De - MARTEL!
With a Preface by Professor PIERRE MARIE.
HEaited “by F, " E.SBURGHARD. : C:B, " NI:S:,
E.R.C.S. Formerly Consulting Surgeon to the
Forces in France. With g7 illustrations in the
fext and” 2" full-siwe - plates.” " Price, ‘65.  net.
Postage 64. extra.

Of all the medical works which have appeared during the war,
this is certainly one of the most original, both in form and in
mattet. It is, at all events, one of the most individual.

The authors have preferrad to give only the results of their own
experience, and if their conclusions are not always in conformity
with those generally accepted, this, as Professor Pierre Marie
states in his Preface, is because important advances have been
made during the last two years; and of this the publication of
this volume is the best evidence.

Thanks to the method of radiographing the convolutions after
filling the furrows, which has become sufficiently exact to be of
real service to the clinician, the authors have been able
to work out a complete and novel cerebral pathology, which
presented itself in lamentable abundance in the course of their
duties, which enabled them to examine and give continued
attention to many thousands of cases of head mjuries.

Physicians and surgeons will read these pages with profit.
They are pages whose substance is quickly grasped, which are
devoid of any display of erudition, and which are accompanied
by numerous original illustrations.
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MILITARY MEDICAL MANUALS

LOCALIéATION AND EXTRACTION
OF PROJECTILES

By Assistant-Professor OMBREDANNE, of the
Faculty of Medicine, Paris, and M. LEDOUX-
LEBARD, Director of the Laboratory of Radi-
ology of the Hospitals of Paris. Edited by
A, D REID: O MG s MRICS TR
Major (Temp.) R.A.M.C,, with a Preface on
Extraction of the Globe of the Eye, by Colonel
W. T. LISTER, CM.G. With 225 illustrations
in the text and 30 full-page photographs. Price,
105. 64. net. Postage 64. extra.

Though intentionally elementary in appearance, this com-
pendium 1s in reality a complete treatise concerning the
localisation and extraction of projectiles. It appeals to
surgeons no less than to radiologists,

It is a summary and statement—and perhaps it is the only
summary recently published in French medical literature—of
all the progress effected by surgery during the last two and
a half years.

MM. Ombrédanne and Ledoux-Lebard have not, however,
attempted to describe all the methods in use, whether old or
new. They have rightly preferred to make a critical selection,
and—after an exposition of all the indispensable principles of
radiological physics—they examine, in detail, all those methods
which are typical, convenient, exact, rapid, or interesting by
reason of their originality : the lechmque of lccallsatmn, the
compass, and various adjustments and forms of apparatus. A
considerable space is devoted to the explanation of the method
of extraction by means of infermittent control, in which the
complete superiority of radio-surgical collaboration 1s
demonstrated.

Special attention is drawn to the fact that the numerous illus-
trations contained in this volume (225 illustrations in the
text and 30 full-page photographs) are entirely original.
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MILITARY MEDICAL MANUALS

- WOUNDS OF THE ABDOMEN

By G. ABADIE (of Oran), National Corre-
spondent of the Sociét¢ de Chirurgie. With a
Preface by Dr. J. L. FAURE. Edited by Sir
ARBIIPEHNOT ~EANE; Baet,, . €.B.,  'NLS..
Colonel (Temp.), Consulting Surgeon to the

Forces in England. With 67 illustrations in the
text and 4 full-page plates. Price, 6s. net.
Postage 5d. extra.

Dr. Abadie, who, thanks to his past surgical experience and
various other circumstances, has been enabled, at all the stations
of the army service departments, to weigh the value of methods
and results, considers the following problems in this volume,
dealing with them in the most vigorous manner :

1. How to decide what is the best ireafment in the case of
penetrating wounds of the abdomen.

2. How to instal the material organisation which permits of
the application of this treatment; and how to recognize
those conditions which prevent its application.

3. How to decide evactly what to do in each special case;
whether one should perform a radical operation, or a
palliative operation, or whether one should resort to medical
treatment.

This volume, therefore, considers the penetrating wounds of the
abdomen encountered in our armies under the triple aspect of
doctrine, organisalion, and lechnigue,

We may add that it contains nearly 7o illustrations, and the
reproductions of sketches specially made by the author, or
phetographs taken by him.
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MILITARY MEDICAL MANUALS

WOUNDS OF THE BLOOD-
VESSELS

By L. SENCERT, Assistant Professor in the
Faculty of Medicine, Nancy. Edited by F. F.
BURGHARD, C.B., M.S., F.R.C.S. Formerly
Consulting Surgeon to the Forces in France.

With 68 illustrations in the text and 2 full-page
plates. Price, 6s5. net. Postage 5d. extra.

Hospital practice had long familiarised us with the vascular
wounds of civil practice, and the experiments of the Val-de-
Grice School of Medicine had shewn us what the wounds of
the blood-vessels caused by modern projectiles would be in the
next war. But in 1914 these data lacked the ratification of
extensive practice. -Two years have elapsed, and we have
henceforth solid foundations on which to establish our treat-
ment. This manual gathers up the lessons of these two years,
and erects them into a doctrine.

In a first part, Prof. Sencert examines the wounds of the great
vessels in general ; in a second part he rapidly surveys the
wounds of the vascular trunks in particular, insisting on the
problems of operation to which they give rise.

“ I should like it to be clearly understood,” he concludes, * that
the surgery of the blood-vessels is only a particular case of the
general surgery of wounds received in war. There is only one
war surgery : the immediate operative surgery which we have
been learning for the last two years.

“This rule is never more imperative than in the case of
vascular wounds. Early operation alone prevents deferred and
secondary haemorrhage ; early operation alone can preveﬁt
the complications which are so peculiarly liable to result from
the effusion of blood in the tissues; early operation alone can
obviate subsequent complications. Here, as everywhere, the
true and useful surgery is a surgery of prophylaxis.”
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MILITARY MEDICAL MANUALS

THE AFTER-EFFECTS OF
WOUNDS OF THE BONES
Il AND JOINTS

| By AUG. BROCA, Professor of Topographical
Anatomy in the Faculty of Medicine, Paris.
Translated by J. RENFREW WHITE, M.B,,
F.R.C.S,, Temp. Captain R.A.M.C., and edited by
R. C. ELMSLIE, M., F.R.C.S.; Orthopadic
Surgeon to St. Bartholomew’s Hospital, and
Surgeon to Queen Mary’s Auxiliary Hospital,
Roehampton ; Major RA.M.C'T. With 112
illustrations in the text. Price, 6s5. net. Postage
5d. extra.

This new work, like all books by the same author, is a vital
and personal work, conceived with a didactic intention.

At a time when all physicians are dealing, or will shortly have
to deal, with the after-effects of wounds received in war, the
question of sequelae presents itself, :md will present itself
more and more.

What has become—and what will become—of all those who,
in the hospitals at the front or in the rear, have hastily re-
ceived initial treatment, and what is to be done to complete
a treatment often inaugurated under difficult circumstances?

This volume successively passes in review : vicious calluses—
prolonged and traumatic osteo-myelitis (infected stumps)—
articular and musculo-tendinous complications—and *“ dis-
solving ” calluses—terminating by considerations of a practical
nature as to discharged cases.

Profusely illustrated under the immediate supervision of Pro-
fessor Broca, this volume contains 112 figures, all executed by
an original process.
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MILITARY MEDICAL MANUALS

ARTIFICIAL LIMBS

By A. BROCA, Professor in the Faculty of
Medicine, Paris, and Dr. DUCROQUET,
Surgeon at the Rothschild Hospital. Edited and
translated by R. C. ELMSLIE, M.S., F.R.C.5,,
etc. 3 Orthopedic Surgeon to St. Bartholomew's
Hospital, and Surgeon to Queen Mary’s Auxi-
liary Hospital, Roehampton ; Major R.A.M.C.T.
With 210 illustrations. Price, 65s. Postage 5d.
extra.

The authors of this book have sought not to describe this or
that piece of apparatus—more or less ‘‘ new-fangled ”—hut to
explain the anatomical, physiological, practical and technical
conditions which an artificial arm or leg skouw/d fulfil.

It is, if we may so call it, a manual of applied mechanics written
by physicians, who have constantly kept in mind the anatomical
conditions and the professional requirements of the artificial
limb.

Required, during the last two years, to examine and equip with
appliances hundreds of mutilated soldiers, the authors have
been inspired by this guiding idea, that the functional utilisation
of an appliance should take precedence of considerations of
external form. To endeavour, for @msthetic reasons, to give all
subjects the same leg or the same arm is to risk disappoint-
ment. The mutilated soldier may have a ‘““show hand” and .
an every-day hand-implement.

The manufacturer will derive no less profit than the surgeon or
the mutilated soldier himself from acquaintance with this
compendium, which is a substantial and abundantly illustrated
volume. He will find in it a survey and a reasoned criticism of
mechanisms which notably display the ingenuity of the makers
—from the wooden “peg” of the poor man, together with his
“best ” leg and foot, to the artificial limb provided with the very
latest improvements.
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MILITARY MEDICAL MANUALS

TYPHOID FEVERS AND PARA-
TYPHOID FEVERS (Symptomatology,
Etiology, Prophylaxis)

By H. VINCENT, Medical Inspector of the
Army, Member of the Academy of Medicine, and
L. MURATET, Superintendent of the Labora-
tories at the Faculty of Medicine of Bordeaux.
Second Edition. Translated and Edited by J. D.
ROLLESTON, M.D. With tables and tempera-
ture charts. Price, 6. net.  Postage 5d, extra,

This volume is divided into two parts, the first dealing with
the clinical features and the second with the epidemiology and
prophylaxis of typhoid fever and paratyphoid fevers A & B.
The relative advantages of a restricted and liberal diet are
discussed in the chapter on treatment, which also contains a
description of serum therapy and vaccine therapy, and
general management of the patient.

A full account is to be found of recent progress.in the bac-
teriology and epidemiology of these diseases, considerable
space being given to the important question of the carrier
in the dissemination of infection.

The excessive frequency of typhoid fever in war time is
demonstrated by a sketch of its history from the War of
Secession of 1861-1866 down to the present day.

The concluding chapter is devoted to preventive inoculation,
the value of which is proved by the statistics of all countries
in which it has been adopted.
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MILITARY MEDICAL MANUALS

DYSENTERIES, CHOLERA, AND
EXANTHEMATIC TYPHUS

By H. VINCENT, Medical Inspector of the
Army, Member of the Academy of Medicine,
and L. MURATET, Director of Studies in
the Faculty of Medicine, Bordeaux. With an
Introduction by Lt. Col. ANDREW BALFOUR,
C.M.G.,, M.D. Edited by GEORGE C. LOW,
MoaL MDD, “Temp: Captain* ENLS Prige!
6s. net. Postage ;4. extra.

This, the second of the volumes which Professor Vincent and
Dr. Muratet have written for this Series, was planned, like the
first, in the laboratory of Val-de-Grice, and has profited both
by the personal experience of the authors and by a mass of
recorded data which the latter years of warfare have very
greatly enriched. It will be all the more welcome as hitherto
there has existed no comprehensive handbook treating these
great epidemic diseases from a didactic point of view, The
articles scattered through the reviews, or memoirs buried in
the large treatises, did not respond to the need which was
felt by the military physician, in France as well as in distant
expeditions, of a work which should bring to a common focus

a number of questions which were, in general, very imperfectly
understood.

‘The authors review, in succession, the Clinical details, the Epide-
miology, and Prophylaxis of Dysenteries, Cholera, and Typhus.
In the section dealing with Prophylaxis, in particular, will be
found practical advice as to the special hygiene possible in the
case of large collections of people placed in conditions
favourable to the development of these diseases.
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MILITARY MEDICAL MANUALS

ABNORMAL FORMS OF TETANUS

By MM. COURTOIS-SUFFIT, Physician of
the Hospitals of Paris, and R. GIROUX,
Resident Professor. With a Preface by Professor
F. WIDAL. Edited by Surgeon-General Sir
DAVID BRUCE, C.B., F.RS.,LLD,, FRCP.,
etc., and FREDERICK GOLLA, M.B. Price,

6s. net. Postage §d. extra.

Of all the infections which threaten our wounded men, tetanus
is that which, thanks to serotherapy, we are best able to prevent.
But serotherapy, when it is late and insufficient, may, on the
other hand, tend to create a special type of attenuated and
localised tetanus ; in this form the contractions are as a general
rule confined to a single limb. This type, however, does
not always remain strictly monoplegic ; and if examples of such
cases are rare this is doubtless because physicians are not as
yet very well aware of their existence.

We owe to MM. Courtois-Suffit and R. Giroux one of the first
and most important observations of this new type ; so that no
one was better qualified to define its characteristics. This they
have done in a remarkable manner, supporting their remarks by
all the documents hitherto published, first expounding the
characteristics which individualise the other atypical and partial
types of tetanus, which have long been recognized.

The preventive action of anti-tetanic serum should not cause us
to disregard its curative action, the value of which is incontest-
able. However, a specific remedy, even when a powerful
specific, cannot act upon all the complex elements which
constitute a disease ; and tetanus presents itself, in the first
place, as an affection of the nervous system. To contend with
it, therefore, a symptomatic medication should come to the aid
of a pathogenic medication.—Professor Widal.
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MILITARY MEDICAL MANUALS

SYPHILIS AND THE ARMY

By G. THIBIERGE, Physician of the Hopital
Saint-Louis. Edited by C. F. MARSHALL,
F.R.C.S. - Price; 65. net. Postage vd. extra.

It seemed, with reason, to the editors of this series that room
should be found in it for a work dealing with syphilis considered
with reference to the army and the present war.

The frequency of this infection in the army, among the workers
in munition factories, and in the midst of the cwll population
where this is in contact with soldiers and mobilized workers,
makes it, at the present time, a true epidemic disease, and one
of the most widespread of epidemic diseases.

Dr. Thibierge, whose previous labours guarantee his peculiar
competence in these difficult and important questions, has, in
writing this manual, very notably assisted in this work.

But the treatment of syphilis has, during the last six years,
undergone considerable modifications ; the new methods are
not yet very familiar to all physicians ; and certain details may
no longer be present to their minds. It was therefore opportune
to survey the different methods of treatment, to specify their
indications, and their occasionally difficult techmque, which is
always important if complications are to be avoided. It was
necessary before all to state precisely and to retrace, for all
those who have been unable to follow the recent progress of the
therapeutics of venereal diseases, the characters and the
diagnostic elements of the manifestations of syphilis.

Of late years, moreover, new methods of examination have
entered into syphilitic practice, and these were such as to merit
exposition while the old elements of diagnosis were recalled to
the memory.

In short, this hittle volume contains those essentials which will
enable the physician to accomplish the exfire medical portion of
his anti-syphilitic labours ; it will also provide him with the
elements of all the medical and extra-medical advice which he
may have to give the civil and military authorities in order
to arrive at an effective prophylaxis of this disease.

It 1s therefore a real practical guide, a vade-mecum of syphili-
graphy for the use of civil or military physicians.

UNIVERSITY OF LONDON PRESS, LTD.
18, WARWICK SQUARE, LONDON, EC. 4

e

22




MILITARY MEDICAL MANUALS

WAR OTITIS AND WAR DEAF-

N

ESS. Diagnosis, Treatment, Medical

Reports.

By Drs. H. BOURGEOIS, Oto-rhino-laryngolo-
gist to the Paris hospitals, and SOURDILLE,
former interne of the Paris hospitals, Edited
by J. DUNDAS GRANT, M.D., F.R.C5.
(Eng.); Major, R.A.M.C,, President,~ Special
Aural Board (under Ministry of Pensions).
With many illustrations in the text and full-page
plates. ~ Prige; 65, net.  Postage ¢d. extra.

This work presents the special aspects of inflammatory affections
of the ear and deafness, as they occur in active military service,
The instructions as to diagnosis and treatment are intended
primarily for the regimental medical officer. The sections
dealing with medical reports (expertises) on the valuation of
degrees of disablement and claims to discharge, gratuity or
pension, will be found of the greatest value to the officers of
invaliding boards:
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MILITARY MEDICAL MANUALS

MALARIA :

Clinical and Haematological Features.
Principles of Treatment.

By P. ARMAND-DELILLE,  -P. ABRAMI,
G. PAISSEAU and HENRI LEMAIRE.
Preface by Prof. LAVERAN, Member of the
Institute. Edited by Sir RONALD ROSS, K.C.B,,
FRS, $L1.D. - 1).5c, Lient-Col." R/ANEE

With illustrations and a coloured plate. 6s. net.
Postage sd. extra.

This work 1s based on the writers’ observations on malaria
in Macedonia during the present war in the French Army of
the East. A special interest attaches to these observations, in
that a considerable portion of their patients had never had any
previous attack. The disease proved to be one of exceptional
gravity, owing to the exceptionally large numbers of the
Anopheles mosquitoes and the malignant nature of the parasite
(plasmodium falciparum). Fortunately an ample supply of
quinine enabled the prophylactic and curative treatment to
be better organised than in previous colonial campaigns, with
the result that, though the incidence of malaria among the
troops was high, the mortality was exceptionally low.

Professor Laveran, who vouches for this book, states that it
will be found to contain excellent clinical descriptions and
judicious advice as to treatment. Chapters on parasitology
and the laboratory diagnosis of malaria are included.

Further volumes for this series are under
consideration, and future announcement
will be made as soon as possible.
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EIST OF: THE

LONDON MEDICAL
PUBLICATIONS

ISSUED BY THE
UNIVERSITY OF LONDON PRESS

DISEASES OF WOMEN

By THOMAS GEORGE STEVENS, M.D.,
Boa ol ) - B RIC.S (Eng.), > MR.CP.
(Lond.) ; Obstetric Surgeon, with charge of
out-patients, St. Mary’s Hospital, Paddington ;
Surgeon (Gynacological), the Hospital for
Women, Soho Square ; Physician to in-patients,
Queen Charlotte’s Lying-in Hospital ; Examiner
to the Central Midwives’ Board. With 202
llustrations. Price, 15s. net. Postage 64. extra.

“. .. The whole book is a refreshingly good one; there is
no chapter in it that the student or practitioner can read
without profit, and it is particularly strong in its pathology.
The illustrations are good, and the plan Dr. Stevens has
adopted of reproducing his large microphotographs by direct
photography upon a plate Ex'pﬂ‘i&(l in the rays of the epidiascope
i1s certainly a success. . . ."—Lancel.

“May certainly claim to be regarded as a good textbook in
which the student and practitioner will find much valuable
information. . . .

“The manual presents a genuine attempt to deal with the
subject in an up-to-date manner. . . .

““The author has handled the subject rationally and the
treatment suggested 1s well considered. The language of
the book is concise, it is well printed, and the text interspersed
by numerous illustrations, which are not only interesting but
useful,”—British Medical Journal.
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LONDON MEDICAL PUBLICATIONS

MENTAL DISEASES. A Text-book of
Psychiatry for WMedical Students and

Practitioners,

By R. H. COLE, M.D. (Lond.), INL.E.C.B
Physician for Mental Diseases to St. Mary’s
Hospital ; Examiner in Mental Diseases and
Psychology, University of London. With 52
illustrations and plates. Price, 105 6d. nes
Postage 64. extra.

“There is a breadth of view, a comprehensiveness of plan, and
a surprising completeness of detail in little space, and its
numerous illustrations and plates are decidedly good. . . . A
plain and very readable book, and of special service to
the student and the busy practitioner.”—/ournal of Mental
Science.

“The details of general treatment and management of
patients suffering from various forms of insanity are complete
and practical . . . excellently illustrated.”—ZBritish Medical
Journal.

“It is not often one finds a book which one does not think
could be improved. But we think in this instance such a
book lies before us. Dr. Cole has treated his subject very
fully. Apart from the mere classification of insanity its
diagnosis, prognosis, and treatment, he gives us some inter-
esting information concerning sanity, consciousness, sleep,
memory, and so forth, which cannot fail to be of value. We
can cordially recommend this book”—S¢ Bartholomew's
Hospital Journal.
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LONDON MEDICAL PUBLICATIONS

iE

. MEDICAL DISEASES OF

CHILDREN

By T. R. C. WHIPHAM, M.A., M.D. (Oxon),
M.R.C.P.; Physician to the Evelina Hospital
for Sick Children; Assistant Physician and
Physician-in-charge of the Children’s Department
at the Prince of Wales’s Hospital ; Lecturer on
Diseases of Children at the North-East London
Post-Graduate College. With 67 illustrations.
Price, 10s5. 64. net. Postage 6d4. extra.

“This new work on the Medical Diseases of Children is a
plain, straightforward account of the common complaints to
which infants and young children are subject. . . . As a late
Secretary, and always an active member of the Children’s
section of the Royal Society of Medicine, the Author records his
f:w:pc:nenu:s in these associations on almost every page of his
work. . . . Owing to its general accuracy and temperate views,
this new work on the Medical Disecases of Children is a
perfectly 'safe work to put into the hands of a student.”—ZLasncet.

DISEASES OF THE EAR, NOSE,
AND THROAT

By GEORGE NIXON BIGGS, M.B., B.S.
(Durh.), Consulting Aural Surgeon, Evelina Hos-
pital for Sick Children ; Surgeon-in-charge, Ear
and Throat Department, Royal Waterloo Hospital
for Women and Children ; Assistant Surgeon,
Ear and Throat Department, Seamen’s Hospital
(Dreadnought) Greenwich. With 108 illustrations.
Price, 10s5. 64. net. Postage 64. extra.

“ Intending operators will hardly find a book with more lucid
diagrams than those in this volume, while their frequency enables
the steps of any procedure to be followed with a facility as nearly
equal as possible to that of actual individual tuition.”—FHoespifal.
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LONDON MEDICAL PUBLICATIONS

TREATMENT AFTER OPERATION

By WILLIAM TURNER, M.JS.,, F.R.CS,
Lecturer on Clinical Surgery, London School of

Clinical Medicine (Post-Graduate) ; Consulting |
Surgeon, Royal Hospital for Diseases of the ||

Chest, etc. ; and ETROCK -CARLING, B'S:
F.R.C.S., Senior Teacher of Operative Surgery,
London School of Clinical Medicine (Post-
Graduate) ; Surgeon (in charge of out-patients),
Westminster Hospital.

With -A CHAPTER ON_ THE EYE
by L. V. CARGILL, F.R.CS., Senior Oph-
thalmic Surgeon and Lecturer in Ophthalmology,
King’s College Hospital ; Surgeon, Royal Eye
Hospital. ~ With illustrations and photographs.
Price, 10s5. 64. net. Postage 64. extra.

“ .. A very practical book which cannot but prove of the

greatest value in the daily work of the practitioner. In this
book he will find what he wants,”—Lancet.
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LONDON MEDICAL PUBLICATIONS

MINOR SURGERY

By LEONARD -A. BIDWELL, F.R.C.S.,
Senior Surgeon to the West London Hospital,
Dean of the Post-Graduate College, Consulting
Surgeon to the Blackheath and Charlton Hospital
and to the City Dispensary, and Author of
“Handbook of Intestinal Surgery.” Second
Edition, revised and enlarged. With 129
illustrations. Price, 10s5.64. net. Postage 64. extra.

“ ... The second edition has been greatly enlarged and
discreetly revised. . . . We may say at once that it is greatly
improved. It is larger, but lighter, and its scope is wider.

The practitioner will find much pleasure in reading this
book, and he will profit the more he studies it, for in it he
will find guidance in the use of old methods, and many
suggestions for efficient employment of the new.”—Brifish
Medical fournal,

THE DISEASES OF THE SKIN

By WILLMOTT EVANS, M.D., B.S., B.Sc,
F.R.C.S., Surgeon to the Royal Free Hospital,
and Surgeon to the Skin Department, Royal Free
Hospital ; Senior Surgeon to the Hospital for
Diseases of the Skin, Blackfriars. With 32
illustrations. Price, 10s. 64. net.

“ Although he has written a comparatively short book, he has
produced a very complete treatise, for practically every patho-
logical condition of the skin receives its meed of attention . . .

“The illustrations, which are almost all original, are suitable,
good, and well produced . . ."—ZBritish Medical Journal.
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LONDON MEDICAL PUBLICATIONS

DISEASES OF THE. EYES

By C. DEVEREUX MARSHALL, F.R.CS,
Surgeon to the Royal ILondon (Moorfields)
Ophthalmic Hospital, and Ophthalmic Surgeon
to the Victoria Hospital for Children, Chelsea.
Fully illustrated. Price, 10s5. 64. net.

“ Cannot fail to be a boon to every student and general
practitioner into whose hands it falls. There are so many
excellent manuals on ophthalmology written in the English
language that it seemed as though there could be no place for
another, and yet, now that we have this book in our hands, we
feel that it has given the student exactly what he requires. . . .
Judging the book by the standard necessary for the student and
the general practitioner we can give it the highest praise and
can confidently recommend it.”—ZB»ifish Medical fournal.

APPLIED PATHOLOGY.  Being a
Guide to the Application of Modern Patho-

logical Methods to Diagnosis and T'reatment

By JULIUS M. BURNFORD, M.B. (Lond.),
D.P.H. (Camb.), M.R.C.P.; Assistant Physician
(late Pathologist) to the West London Hospital ;
Lecturer in Clinical Pathology to the Post-
Graduate College ; Physician to the Putney
Hospital and to the Royal Ear Hospital ; Lecturer
in Bacteriology to the Westminster Hospital
Medical School, etc. Illustrated with five coloured
plates and 46 drawings. Price, 105 64. net.

“The whole tone of the book is practical, and as a summary
of up-to-date knowledge in this branch is thoroughly trust-
worthy.”"—Lancel.

“The book is one which may be strongly commended as a
guide to the newer applications of pathological methods to
the elucidation of clinical problems.”—5&#itish Medical Journal,
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LONDON MEDICAL PUBLICATIONS

ANASTHESIA AND ANALGESIA

By J. D. MORTIMER, M.B. (Lond.), F.R.C.S.
(Eng.); Anssthetist, Royal Waterloo Hospital ;
Throat Hospital, Golden Square; St. Peter’s
Hospital for Stone, etc.; Instructor, Medical
‘Graduates’ College. Super Royal 16mo. Illus-
trated. Price, 6s. net.

* Mr. Mortimer's description of the various methods of adminis-
tration are admirably clear and practical. . . . The book has,
we think, very well accomplished what its author set himself to
achieve.,”—Lancet,

THE PRINCIPLES AND PRACTICE
OF MEDICAL HYDROLOGY. Being
the Science of Treatment by Waters and
Baths

By R. FORTESCUE FOX, M.D. (Lond.),
F.R.Met.Soc., late Hyde Lecturer on Hydro-
logy, Royal Society of Medicine. Price, 6s. net.

“The whole science of treatment by waters and baths is dealt
with in a thoroughly scientific spirit. . . . Dr. Fox’s book is
comprehensive. . . . The whole book may be commended as a
most useful and trustworthy guide to the use of baths and
waters, and it may be especially directed to the notice of
medical men in charge of spa establishments.”—Brifish Medical

Sournal.
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LONDON MEDICAL PUBLICATIONS |

HIE UNIVERSITY OF LONDON PRESS has been
founded in close relationship with the University of
London with a view to its doing for London, what has been
done for the Universities of Oxford and Camhrldge by their
respective Presses.

London teaching has in the past exerted a profound in-
fluence on medical thought and practice, and in presenting
the series of London Medical Publications to the Profession,
the Directors of the Press think it well to state the principles
by which they have been guided and the general aim of the
works in question. :

The writers have been exclusively selected from among |
those who are London teachers, graduates or physicians or
surgeons to hospitals, general or special, within the statu-
tory London area of the University. Each writer has
special knowledge and experience in the subject on which
he writes.

The books are intended to be essentially practical
manuals for Practitioners, of sufficient length to omit no
important feature, but as concise as is consistent with
lucidity.

They are freely illustrated, many drawings and photo-
graphs having been made specially for the purpose.
Elaborate discussions of unproved theories and conflicting
views have been carefully avoided, the authors in each case
giving the result of their own experience and an account of
the treatment they themselves adopt.

It is hoped by these means to present a fair view of the
present London Medical thought and practice, and to pro-
vide practitioners with a series of works, giving reliable and
casily accessible information in the various departments of
Medicine and Surgery.
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