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SECTION I.
The determination of the subject.

The choice of this subject of investigation
for my thesis was determined by two interesting cases
of ocular affection resulting from accessory sinus
disease, which occurred during my two years of resi-
dence at the Bristol Eye Hospital - the one being &
case of bi-temporal hemianopsia due to acute sphenoi-
dal sinus dieease, and the othsr of secondary glaucoma
lasting for a considerable period in which the temporal
field of vision was contracted instead of the nasal
w hich is usual in glaucoma, also the result of sinus
disease.

As these were two unususl fields of vision,
it occurred to me that this might be a profitable
field of investigation if I could obtain a sufficient
amount of clinical material to work upon, and more
especially upon looking up some of the literature on
the subject of ocular affestions in nasal disease, I
found 1ittle attention had been paid to this aspect,
epart from mere statements to the effect that some
Observers had found visual fields contractions and
that others had not.

Clinical meterial.

I have therefore, through the kindness of

Dr Watson Williams, acted as Clinical assistant in his

Ear, Throat and Nose department of the Bristol Royal
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Infirmary, thus being enabled to investigate all the
cases of accessory sinus disease which have occurred
during & period of six months or so; and &lso those
seen during & month at the Shrewsbury Eye, Ear, Nose
and Throat Hospital, together with a few cases from

the Bristol General Hospital. In an ophthalmic clinic,
even at the present time, too 1little attention is paid
to the important part that accessory sinus disease

may pley in ocular affections.

Accessory sinus affections are not common
conditions, and my clinical material has not been as
great as I could have desired, aﬁounting in all to
32 cases, but they possess the advantage that it is a
regular series of every case that occurred in the two
clinics during the periods mentioned, and they are
therefore representative, and in éddition the diagno-
sis in eaclh case has been confirmed by a rhinologist,
and with a few exceptions by operation or after treat-
ment. The question of diagnosis is of the utmost
importance, because it is often of considerable
difficulty even to a rhinologist, and = some of the
reported cases, as I shall later point out, have been
diagnosed on insufficient grounds.

Anatomical Investigations.

During these observations, I have found it
necessary, to examine into the anatomy of the optic
nerves and chiasma in relation to the base of the

skull and accessory sinuses, as for example to
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explain in case / pageJd why bi-temporal. hemi-
anopsia associated with sphenoidal sinusitis should be

a rare condition, and sphenoidal sinusitis comparatively
speaking not uncommon.

I think the ideas held by many clinicians
and anatomists upon the antomical relation of these
parts are frequently erroneous, and the descriptions
in the modern text-books but very meagre.

And these investigations with esccurate measurements
- though only few in number - I have embodied in this
thesis on pagesd5-3%, and I wish to acknowledge my
indebtedness to Professor Walker Hall for permission
to examine the cranial cavities of cadavera in the
post-mortem room.

Attainments desired.

It was my hope that the visual fields observed
might afford a means of aiding the diagnosis of access-
ory sinus affections, and to & certain extent théds
has proved to be the case, as will be seen later.

Anatomy of the Sinuses.

The anatomy of the sinuses I have dealt with
at some length, and perhaps more fully than at first
Seems necessary, but as upon this depends very largely
the disgnosis of accessory sinus affections, and the
Proper appreciation of the difficulties met with in
forming the diagnosis, and the manner in which ocular

affections arise,it is desirable
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Pathology of Ocular Affections.

The pathology of these ocular affections is
uncertain, and I cannot pretend to have enlightened
it, because as none of these cases have terminated
fatelly I have been unable to observe any patholog-
ical changes post mortem, but I have given what I
have considered to be the processes, as deduced from
the clinical course of events.

Scope of Thesis.

Special stress has been laid upon the visual
fields, but in all the cases I have noted any other
ocular symptom or disease present. For the most part
the diseases of the accessory sinuses in this series,
with a few exceptions, have been chronic or only
sub-acute, as the acute affections, though often giving
rise to ocular symptoms, most frequently tend to
spontaneous recovery of the sinus condition, and with
this the subsidence of the ocular affection, and only
those are seen,in nasal and = ophthalmic clinics,in
which the more serious symptoms persist.

History.

The close relationship of the nose and eyes
has always been rGEOgnised in regard to such reflexes
as irritation of the eyes causing sneezing, and |
irritation of the nassl cavity causing lachrymation,
but the history of ocular affections depending upon
nasal disease dates back only to the time of John

Hunter, who observed that maxillary sinusitis sometimes
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caused irritation of the eyes; for all practical
purposes, however, nothing was known till Ziem pub-
lished some excellent work in |882, and later in the
gsame decade cases were also published by Lennox Browne:
Berger, Gluck, Jacobson, Knapp, Van Milligan and
Tacquet, but these cases generally related to the
frontal and maxillary sinuses, and very rarely to the

ethmoid or sphenoid.

It was not, however, until late in the last
decade of the preceding century that the literature
of the subject became at all abundant, and even then
only isolated cases so far as this country was concerned.
At the present day there are a large number of reports
of cases, and particularly by Jessop in this country,
but very few collective accounts of the subject as a
whole have been published in any country. In |894, a
then exhsustive paper was published by Laurens, and
Birch-Herschfeld gives a good account in the Archives
fur Ophthalmologie fur 1907; and Fish at the British
Medical Association meeting in 1907 gave a large
series of cases of optic neuritis and glaucoms second-

ary to accessory sinus disease, but none so far as I

have been able to discover have reported on the

visual fields at any length.

Ophthalmology was in its infancy fifty years
8go and rhninology was unborn, and it is therefore not
Surprising that so important a subject should have

received so little attention until quite recently,
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and this is well illustrated by two cases recorded in
the Royal London Ophthalmic Hospital Reports for 888
where there were orbital cellulitis and meningitis
terminating fatally, which were attributed to orbital
injury, though only slight in character; the post
mortem revealed in the one case septic sinusitis of
the frontal and ethmoidal cells, and in the second
no sinus affection, and the remarks made were that
"the sinuses had become infected in_the one and not
in the other" thus evidently conf us ing post and
propter hoc.

Sections.

I have divided this thesis into the following
sections; -

Section I.-The present section.

Section II.-The anatomy of the accessory sinuses and
orbit, considered from & clinical &and
pathological standpoint, together with
personal observations upon the chiasma
and optic nerves and their relative
positions to the sphenoid bone, and upon
the length of the optic cenals and the
site of origin of the central artery
of the retina.

Section III.-In brief the pathology, symptoms, diag-

nosis, and treatment of accessory sinus

disesase.
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Section IV.-The series of 32 cases of accessory sinus
disease with the fields of wvision and

other ocular conditions, together with

skiagrams of the accessory sinuses.
Section V.-The pathology and etiology of the ocular

affections with extracts from the

literature bearing upon the subject.

Section VI.-Conclusions.



Section II.
The Anatomy of the Accessory Sinuses, Orbit,

Optic Nerves, Chiasmae, and Bony Parts, considered

from a clinical and pathologicel standpoint.

The Anatomy of the Accessory Sinuses.

For this I have drawn largely from the works
of Logan Turner (!) Lothrop(2) C.R.Holmes (3) and
onodi. (4)

The nose consists of two chambers, which
" open upon the face by the anterior nares, and poste-
riorly into the nasopharynx by the posterior nares
or chiasnma.

The septum divides the nassl cavities from
each other in the middle line, and is formed anteriorly
by cartilage and posteriorly by bone.

The nasal cavity has for descriptive and

¢linical purposes:-
A roof which is narrow and concave from before back-

wards, and in that order is formed by the nasal bone,

and the nasal process of the frontal bone, in the

middle by the cribriform plate and posteriorly by

1. LOGAN TURNER. The Accessory Sinuses of thé Nose.|906
2. LOTHROP. Annals of Surgery, 1899.

3. C.R.HOLMES. Knapp's Archives of Ophthalmology,|8396
4. ONODI. The Accessory Sinuses and Optic Nexves.|$10.
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the anterior wall of the sphenoidal sinus and the
body of the sphenoid bone.

And a floor forming the roof of the mouth, and the

septal wall common to both chambers.

The Outer Wall is the most important beeause
it is in relation to all the sinuses of the nose. In
front it is composed of the nasal process of the
superior maxilla and the lachrymal bone articulating
with it. In the middle is the Lateral Mass of the

Ethmoid above, and the nasal surface of the superilor

Maxilla below. Posteriorly, it is formed by portions
of the palate and sphenoid bones.

The wall is very irregular owing to the pro-

Jection downwards of the superior, middle and inferior
turbinate bones.

The superior amd middle turbinate bones, or
turbinals, are merely portions of the lateral mass of
the ethmoid bone hanging into the nasal cavity; but

the inferior turbinal is a separate bone articulat-
ing with the superior maxilla.

The Olfactory fissure is that part which lies
between and above the middle turbinal, and the septum
nasi - pus observed in this situation is suggestive
of posterior ethmoidal or sphenoidal sinus affection.

The Meatls are three in number and 1lie
éxternal to and below their corresponding turbinals,

and are named superior, middle, and inferior.
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The Superior Meatus is very shallow and lies
in the posterior third of the upper part of the outer
nasal wall.

The Middle Meatus is & deep and wide groove
occupying the posterior and middle third of the
middle part of the outer nasal wall, corresponding in
length to the middle turbinal.

The Inferior Meatus is the largest of the
three and extends from the anterior nares to the
posterior nares.
The Nasal Mucous liembrane.
The nasal mucosa is continuous with that of the
pharynx at the choanae, and with the conjunctiva
through the nasal duct. It covers all the cavities
of the nose, and over the whole area its deeper part
is attached to the bone, and is periosteal in function,
whilst the superficial part is either respiratory or
olfactory in function.
In the respiratory portion and in the accessory
8inuses it is lined by ciliated epithelium and contains
many goblet cells and acinous glands.
The mucosa has a double nervous supply, it being meinly
olfactory in the upper part of the nasal cavity, and
ordinary sensation in the lower by the 5th crenial

5 numerous
erve, through which the museus reflex ocular symptoms

arise in nasal disease.

The vascular supply is very rich, and over the inferior

turbinates is cavernous in character. The arterisl
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supply is meinly from the inferior spheno-palatime
artery, and the venous return is forwerds into the
facial vein, backwards into the spheno-palatime vein,
and upwards into the ethmoid vein, which latter has
numerous connections with the ophthalmic veins, and
veins of the orbit and dura mater; and thus there is
a ready path for infection from the nose to the

orbit (vide page 32 ).

The accessory sinuses of the nose, as will be
seen later, are in such close relationship to the
orbit and its contents, that, as St Clair Thomsen.
so aptly says‘;hen associsting them causally with
ocular diseases, it is more appropriate to regard them
as accessory of the orbit than of the nose?e

Logan Turner divides the accessory sinuses
into an dnterior and & posterior group, because of
their anatomical and clinical relations.

The anterior group consists of Frontal, Anterior
Ethmoid, and Maxillary sinuses, all of which lie
anteriorly and have their ostia in the middle meatus;
&nd the posterior group, consisting of the Posterior
Ethmoid and Sphenoidael sinuses, which lie posteriorly
and have their ostia in or above the superior meatus.
The Ostia of the Accessory Sinuses.

The anatomical position of the ostia, or natural
Ovenings of the accessory sinuses, determines the
clinical situation of pus in diseases of the latter,

which is an important eid in the diagnosis.



The middle turbinate bone havign been removed, the
Ethmoidal Bulla, Uncinste Process of the Ethmoid, and
Infundibulum are seen.

The Ethmoidgl Bulle is a prominence varying
in size, and situated below the middle turbinal,
usually containingiair cell.

The Uncinate Process is a ridge of bone par-
allel to the root of the middle turbinate bone,which
extends downwards and backwards from the anterior end
of the lsteral mass of the ethmoids between it and the
bulla is the Infundibulum.

The Infundibulum is a2 passage between the root
of the middle turbinate and uncinate process, and in
cross section triangular in shape with its base to the
nasal wall, and opening at its apex by the Hiatus
Semilunaris into the middle meatus. The infundibulum
terminates anteriorly, with equal frequency, either by
becoming directly continuous with the Fronto-nasel
canal, or sbove that canal; where continuous with the
fronto-nesal canal, a frontal sinusitis if present
would drain backwards into the snterior ethmoidal and
maxillary sinuses owing to their ostia being situated
in-the infundibulum, thus reaaily infecting them, and
2lso under this condition the frontal sinus is
difficult to catheterise.

The Ostium of the Maxillary Sinus. This lies
within and concealed by the infundibulum. It varies
in size and shape, an average being 2 mm. by 3 mm.

and sometimes it takes the form of a long slit.
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Frequently there are accessory ostis, furthef back

and lower in position, through which & sinusitis

drains well the pus then going almost entirely into

the throat, simulating a sphenoidal sinusitis.

The Ostia of the Anterior Ethmoidsl cells are several
in number and open into the infun@ibulum.

The Frontel Sinus Ostium - there is only one for each
sinus - which opens either into the infundibulum or
into the middle meatus by means of the fronto-nasal
canal, which latter varies comnsiderably in length,
curve and calibre.

The Ostium of the Sﬁhenoidal Sinus. Between the post-
erior wall of the nasel fidsure, i.e. the snterior wall
of the sphenoidallsinus, and the depression in the
superior turbinal celled the Triangularis Ethmoidalis
is the Recessus Spheno-ethmoidalis into which opens

the single ostium of the sphenoidal sinus. #This ostium
is clinically of importence because it is very small
and opens near the roof of the cavity, so that the
cavity does not drain well in sinusitis, and the ostium
is readily blocked by swelling ot the mucosa.

The Ostia of the Posterior Ethmoidel Cells are two or
more in number which open under cover of the superior
turbinate, they are large varying from 2 mm. to 4 mm.
by 1 mm. to 3 mm.

The Mexillery Sinus.

Is a constantly present cavity in each superior maxilla
which varies considerably in size. It is also known

88 the Antrum of Highmore.
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It is present at birth as a tiny cavity and continues
to develop up to the 25th year by a process of
eccentric bony formation and absorption.

It is bounded by several walls, of which the
Floor forms the roof of the mouth, an antero-external
wall containing the canine fossa, and a Posterior wall.
The nasal wall extends from the floor of the nose to
the infundibulum above, and the inferior turbinate
erticulates with it. The roof is of the most import-
ance because it is in relation to the orbit, forming
its floor. This bony wall, though thin, is thicker
than the other sinus walls which form part of the
orbital walls. Through its substance runs the bony
canal containing the superior maxillary division of
the 5th cranial nerve.

The Ethmoid cells also project into this wall, form-
ing etho-maxillary cells.

The roof ot the sinus i8 separated from the globe by
& considerable pad of fat, but more posteriorly the
optic nerve is quite close.

The cavity varies greatly in size depending
upon the amount of absorption which takes place, the
a2lveolar process and malar bones being often hollowed
out, and in which latter case the orbit would be
almost entirely surrounded by sinuses. The greater
the size. the thinner are the walls.

Logan Turner gives the average dimensions as
Height: 3.5 em. Breadth: 2.5 cm. Antero-posteriorly,

3.2 cm,
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The cavity may be explored or treated by open-
ing into it through the cenine fossa, a tooth sockeg
or through the inferior meatus below the inferior

turbinal.

THE FRONTAL SINUS.
There are two frontal sinuses lying between the two
layers of the frontal bone, one on either side of
the middle line.
It starts to develop between the first and second
years as an upward growth of the ethmoidal cell
mucosa, and is first seen as a frontal cavity between
the 8th and |2th years, and is said to increase in
size up to old age, but it probebly does not do so
after the 25th year.
It has three boundary walls. The Anterior is almost
verticel, and is formed by the outer layer of the
frontal bone, and is thick and strong, averaging
3 to 5 mm. in thickness, varying with the racial
crania, and inversely with the size of the cavity.
The Posterior wall varies from 0.5 mm. to 3 mm. in
thickness, and is in contact with the frontal lobe
of the brain. It is formed by the upper layersof
the frontal bone and its orbital plate, the anterior
rortion being almost vertical and the posterior
almost horizontal.

The Floor is formed by the lower plate of the
orbital part of the frontal bone, which it joins at
the orbital margin. It is very thin, the thinnest
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of the three and it is through this part that
abscesses sometimes bursts from the frontal sinus
into the orbit (case /2 , page q7 )

To the inner side, ° the frontal sinus is only separ-
ated from the ethmoid cells by a very thin plate of
bone, and in one of my post mortems the separation
was by membrane with a little bone in it, so that we
nearly always find some ethmoid cells affected in
association with frontal sinusitis.

Posteriorly, superiorly, and externally the sinus is
very veariable in its extent, but inferiorly, it
extends to the articuletion between the nasal process
of the superior maxilla and lachrymal with the
frontal bone, and to the supra-orbital ridges; and
internally it is separated from its fellow by the
septumn.

Lothrop, and Logan Turner in particular, have
described & great many variations of the frontal
sinuses, and some of which agg of great importance
because of the manner in whichjiiriations may cause
& sinusitis to involve the eyes. In one case, the
Seéptum was so oblique as to present the appearance
of one mesially placed sinus, there was a second
however in the form of & mere slit over the orbital
Margin, and the possibilities of such & sinus are
obvious, e.g. the smaller might cause ocular symp-
toms, ana yét at the operation be overlooked entire-

ly.
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The size also varies greatly, a large one being more
liable to cause ocular symptoms, partly becsasuse it
has thinner walls, and partly because it is more
extensive.
Logan Turner considers an average siaus measures:
height: 3|.6 mm., breadth: 25.8 mm., depth: (8.0 mm.
and the smallest and largest with median septa
smallest height 18.0 mm.,breadth |3.mm.,depth 5 mm.
largest "  45.0 mm. " 60 mm. " 25 mm.
And the same author has described & frontal
sinus which extended backwards in the roof of the
orbit as far as the optic cenal; such a condifion
with sinusitis would readily involve the optic nerve.
One sinus only may be present occupying a mesial
position; and numerous other variations.
THE ETHMOIDAL CELLS.

Our anatomical knowledge of these and their varia-

tions is very complete thanks to Onodi's work.

The ethmoidal bone consists of the vertical mesial
plate, forming part of the nasal septum, of the
cribriform plate at right angles to this septum, and
hanging at right angles to the cribriform plate is
the lateral mass of the ethmoid bone containing the
air cells.

The inner aspect of this lateral mass forms part of
the outer wall of the nasal cavity, and the outer
éspect forms the inner wall of the orbit in part

and is known as the Os planum of the ethmoid or
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Lamnia papyracesa , the latter name describes the

extreme thinness of the bone in which numerous

dehiscences are often present; between the
inner and outer apsects are the ethmoid cells.

The cells are present at birth and continue
d eveloping up to about the 20th year. The cells
are bounded or completed by the maxillary and front-

8l sinuses as before described, and posteriorly by

the sphenoidal sinus, into all three of which the
ethmoid cells may burrow, forming respectively
ethmo-maxillary, fronto-ethmoidal and spheno-
ethmoidal cells.

THE ANTERIOR CELLS.

The ethmoid bone is occupied in varying proportion

by the anterior and posterior cells, and sometimes
almost entirely by the one kind, either anterior or
posterior.

There may be only one anterior cell, or as many &as

seven or eight, in which case there are numerous

o stia; they never have any communication with the

P osterior group.

The cells usually lie all round the fronto-nasal
canal.

The thinness of the lamina papyracea, asnd the fre-
quent presence of dehiscence explains the frequency
with which ethmoidal disease causes cellulitis of

the orbit and sub periosteal abscess, and this latter
not seldom tracks along &and points behind the tear

sac, and clinically resembles a dacryocystitis.
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THE POSTERIOR ETHMOIDAL CELLS.

These may be entirely absent, their place being
taken by sphenoidal and anterior ethmoidal cells, or
the posterior cell may be very large and take the
place of the sphenoidal sinus.

There may be a single cell or two or three, and

usually when multiple they communicate and have but

one ostium; they never communicate with the sphen-
oidal sinus normally. (1)

Onodi (2) has shown that there are thirty variations
of the posterior ethmoidal cells, and sphenoidal
sinus, and that the posterior ethmoidal cells may

only be in relstion to the optic nerves and chiasma
and not the sphenoidal sinusj and also that one
posterior ethmoid cell may be in relation to both
optic nerves and chiasma; and thus optic neuritis does
not necessarily mean sphenoidal sinus affection as

is usually supposed.

In practice, if disease of the ethmoid cells be
present it is usual for all to be affected, because
the dividing walls are so thin; and because of their
intimate relations to all the other sinuses it is
theoretically possible for these cells to infect all

the other sinuses on the same sidse.

(1) HOLMES. Loc.cit. (2) ONODI. Loc.cit.



THE SPHENOIDAL SINUSES.

From the antero-superior surface of the sphenoid
bone, the lesser wing of the sphenoid rises and
projects horizontally to join up with the greater
wing which arises from the lower antero-lateral
aspect of the body, and they enclose between them
the optic canal. The lateral aspect of the body of
the sphenoid bone forms part of the inner wall of
the orbit.

The 'sphenoidal sinuses are two in number:, and are

situated in the anterior part of the body of the
bone, and they have a more constant and intimate
relation to the optic neBrves and chiasma than any
other of the sinuses, and these relations I shall
describe along with the optic nerves.
Symington (1) says they are not present at
birth, but start to develop at the age of 3 to 4
years as & backward growth from the posterior
ethmoid mucosa - in a child aged 4 years which I
examined, there was no trace of a developing sinus -
and they increase in size by the absorption of the
spongy bone which goes on into old age, so that they

are often extremely large.

SYMINGTON. Text Book of Anatomy.
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The Roof of the sinus is nearly horizontal,
sloping slightly backwards and downwards. From
before backwards there are on it the lesser wing of
the sphenoid, the optic groove and the olivary emin-
ence, and the sells turcica, whilst if the sinus
extends very far back there is the dorsum sellae;

111

and Logan Turner says consequently it is in relation
to the olfactory peduncle, the optic commissure, the
pituitary body end the pons var olii?

The Floor forms the most posterior portion of the
roof of the nassl cavity

The Anterior wall is very thin and forms also part
of the roof of the nasal cavity. The ostium is in
this wall as before mentioned, and it is the part
removed in surgical procedures.

The Posterior wall is irregular in shape and
varies with the amount of absorption that takes
place in the bone; it is usuelly thick and rarely
dehiscent.

The External wall in front forms part of the

inner wall of the orbit, optic canal, and sphenoi-
dal fissure (Page?28,Sect. II), and is in contact
with the carotid and ophthalmic arteries and the

cavernous sinus.

The Internal wall is formed by the septum
between the two sinuses, which is usually thicker

than the other walls and complete, so that it tends

to 1limit infection to one side.

Some of the many variations of this septum
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which have been described by Onodi and Turner are

of importance. It may be so oblique in the vertical
plane that one sinus may occupy the whole breadth
of the bone, or from obliquity in the horizontal
plane one may come to be superior and the other

inferior, and in either case one sinus might come into

relation to both optic nerves and chiasma, and a
sinusitis under such conditions might cause more
serious ocular symptoms on the side opposite to that

to which the sinus belonged, and grmve errors in

diagnosis have resulted in reported cases under
ssuch conditions.
The size of the cavity varies with the amount of

bony eabsorption, the size of the posterior ethmoid
cells, and the position of the septum. Holmes gives

the size as: antero-posteriorly 1 c.m. - 5 c.m.

height 9 m.m. to 28 m.m. breadth |0 m.m. to 28

m.m. I myself observed in a very old men two
énormous sinuses, the right being: antero-posterior-
1y 5 c.m., breadth 2.5 c.m., height 2.5 c.m., and the
left only slightly less extensive.
The bony absorption may go on into the greater and
lesser wings of the sphenoid, so thet then the optic
cenal passes through the sinus (Onodi). If a
8inusitis existed in such & condition the optic
nerve would be readily infected, and if the sinus
Were operated upon the nerve might be curetted away.
The thickness of the bony walls of this sinus

&re of the highest importance from the readiness
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with which toxins paess through, or with which bony
expansion takes place in disease and presses upon

important structures. Holnmes (1) gives the measure-

ments as:
Anterior wall near the Roof (.|5 m.m.-2 m.m.

" " 1 " Floor 0.25 .m.m-5 M.

Roof from dehiscence to 3 m.m. An average
being 0.8 m.m. and dehiscence rare.
Oouter wall in 28 examinations:

Once dehilscence.

|0 times . . 0.1 m.m. - 0.25 m.m.
7 f . . 0.25 n.m. - 0.5 m.m,
IO i L . 005 m.m. = 2 m.me.

In one case I observed there was only one sinus,
and one outer wall messured 7 m.m. and the other

3 m.m. in thickness.

THE ANATOMY OF THE ORBIT.

The orbit is a quadrilateral fossa, having its base

on the face, and its apex at the optic canal.

It has four walls, of which the outer is strong and

is composed of the temporal and malar bones,and &
roof, floor, and inner wall, all of which latter

are also boundaries of the accessory sinuses.

The Roof is formed by the orbital plate of the fron-
tal bone and the lesser wing of the sphenoid bone;

it forms the floor of the frontal sinus, and bounds

some of the ethmoid cells.

(1) HOLMES. Toc. cit.
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The Floor is mainly formed of the superior mexilla,
and it roofs in the maxillary sinus.

The Inner Wall is composed from before back-
wards by the nasal process of the superior maxilla,

the lamina papyrescea and the body of the sphenoid

bone. As before mentioned, the lamiria papyracea

s eparates the orbit from the anterior - and
posterior ethmoid cells, and the sphenoid bone the
sphenoidal sinus from the orbit.

The thickness of the variuos wslls have been des-
cribed with the associated sinuses.

The Optic Canal.

It isiyery important structure to the subject of
this thesis.

It is formed by the greater and lesser wings of the

sphenoid joining up to enclose it. Posteriorly, it

opens into the cranial cavity by the optic foramen
and enteriorly into the orbit, and it transmits the
optic nerve, the ophthalmic artery and sometimes
the central artery of the retina (page 3} yeeect.IT) ,
and it is just big enough for its contents.

It is usually thought to be little more than a fora-
men in length, but I have proved it to vary in
length from prgctically only a foramen to 1.5 c.m.
énd that the average is 9 m.m., depending upon the
amount of development of the wings of the sphenoid
and the varying shape of the bony parts. In the
case reported by Onodi, where the canal passed

through the sinus, the canal must have been of even
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greater length than any I have observed (table I,

page 38a).

The walls of the optic canal (on the inner side

and roof) are very variable in thickness. 1 have

frequently found the roof membrsness in half its

extent, and in one case completely so, and although

this membrane is strong, yet it would allow a

certain amount of swelling ot the structures within

the canal without causing such severe strangulation

as when it is completely bony.

C.R.Holmes gives the thickness of the bone of the

inner well in sixteen examinations which he made -

twice tThere was dehiscence, 14 times only 0.1 m.m.

to 0.25 m.nm.

In one of my cases, the bone - Was dehiscent through-

out the length. In such cases, The optic nerve is

only separated from the sphenoidal sinus by membrane.
The length of the canal is of importance,

because a greater or less length of optic nerve is

in close contact with the wall of the sphenoidal

Ssinus, and more or less is enclosed in an unyield-

ing cansl, and the arteria centralis retinae may

arise within it. (Page J! , Sect. II.)(Paged4,63Sect.IV)

The Periosteun.

The periosteunm lining the orbit is continuous with

the dura mater through the optic canal, and in the
canal with the optic nerve sheath. Inflammatory

Oedema set up in the orbital periosteum far forwards,

and though not in sctual contact with the optic mnerve,
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may pass backwards to the optic canal and involve
the nerve (page/4q Sect.V.)
The Orbital Contents.
The orbital contents are surrounded on three sides
- root, inner wall, and floor - by sinuses, and The
optic canal may be ehtirely so surrounded.
They are: The eyeball
The optic mnerve
Lachrymal apparatus
Lentticuler and Ciliary Ganglion.
Orbital Fat
Vessels
Nerves end HMuscles -,
drd cranial nerve or oculo-motor supplying the follow-
ing muscles:

1. Levator Palpebrae Superioris. 4.Internel Rectus.

2. Superior Rectus. 5. Inferior Obligque
3. Inferior Rectus. 6. lris & Ciliary
Muscle.

4th cranisl nerve or trochlear supplying the

superior Oblique Muscle.

6th crenisl nerve or Abducent supplying the

External Rectus luscle.

Sensory nerves. fThe ophthalmic division of the 5th
cranial nerve, and a branch of the 2nd division
of the 5th.

Most of the orbital contents can be involved by ace-

€Ssory sinus disease, but some have more important

relations, which 1 shall mention more fully.
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The Ophthalmic Division of the 5th Cranial Nerve
arises within the crenial cavity from the Gasserian
genglion and passes forwards through thq cavernous
sinus, and leaves the skull through thelﬁzf? end of
the sphenoidal fissure, where it divides into lach-
rymal, frontel, and nasal branches. At this point,
it lies in close contacf with the sphenoidal and
ethmoidal sinuses.

The Lachrymel branch supplies the lachrymel glsand:
irritation of this branch is one of the causes of
lachrymation in accessory sinus disesase.

The Frontal branch paesses torwards immediately in
contact with Tthe orbital roof to supply the skin of
the face by its supre orbital and supre trochlear
nerves. Neuralgis of these two branches is obser-
ved in almost every case of sinus aftection, due

to either cont act or reflex irritation.

The Eyeball or Globe lies in the forepart ot the
orbit embedded in fat and suspended between the
four walls by the septum orbitale. The anterior
Part of the eye when the lids are closed meets a
Straight edge plesced upon the forehead and cheek,
it is slightly in front in obesity and myopis, and
behind in hypermetropis and thin people. The globe
1s situated nearer the inner and upper walls than
the floor and outer wall.

The external musgles pass to the globe from
their origins éround the optic canal, where they

are all in close relationship to the sphenoidal,
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ethmoidal, and mexillary sinuses and sometimes to the
frontal sinus too. The levator palpebrae superioris
is in contect with the tloor of the frontal sinus
throughout its course, and the superior obligque is
only separated by the former muscle from the same
sinus; whieh explains why paralysis of the levator
pelpebrae superioris is ofbéen seen alone in sinus
aftfections.

The Sphenoidal Hissure is situated just below
the optic foramen, its inner end being formed by
the outer wall of the sphenoidal sinus, and this wall
is so thin that 1 have alﬁays been able to pass &
surgical needle through with ease. The motor nerves
of the orbital muscles and theophthalmic division of
the 5th cranial nerve, leave the cranium through the
sphenoidal fissure in contact with the sinus wall,
to gain the orbit.
The Optic Nerve.
This nerve runs a sinuous course from the posterior
rart of the globe to the optic foramen, and is surr-
ounded by the external muscles and fat. Anteriorly
it is widely separated from all the sinuses by a
thick layer of fat, but posteriorly at the optic
canel it is only separated by the origins of the
muscles, and for some distence before the canal on
The inner side it is very close to the posterior
ethmoidal cells; below is the maxillary sinus,and

above the nerve may be in actual relation to the

frontal sinus, though not usual. The relations of
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the optic nerve within the canal to The sphenoidal
sinus are very important and have been already
discussed.

The optic nerve has three Coverings or sheaths,
derived from the three coverings of the brain; the
innermost is the Pial Sheath, which is closely
attached to the nerve substance sending in processes
which divide it up into fasciculi.

The Arachnoid sheath is intermediste in position, and
is attached by bands to both the pial and dursl
sheaths. The Quter Covering is continuous with the
dura mater of trke brain and within the optiac canal
with the periosteum of the bone, and anteriorly it
fuses with the sclerotic coat of the globe; it is
thick and strong and inexpansile. There are thus

two potential spaces communicating with one another
around the optic nerve and lined by endothelium,
being in faet lymph spaces. Krom the inner space,
Testut () has demonstrated lymph spaces passing

into the optic nerve and surrounding the bundles

of nerve fibres, and branches passing in between the
nerve fibres. Lymphetics also extend from the orbit
into the nerve sheath. 'This anatomical relation of
the lymphatics explains, I believe, the etiology ofsome of

the visual field contrasctions in sinusitis(page /4 5

Sect. Vv,)

TESTUT. fTraite 4'Anstomie humeine. ‘Tom.ii.
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The vascular supply to the optic nerve is by branches
from the central artery of the retina, the ciliary
arteries, and branches from the cerebrasl arteries
within the crenial cavity.

Course of the Nerve Hibres within the Optic Nerve
and Chissma (after restut ) (1)

The optic nerve consists of three groups of bundles
of nerve fibres - those on the outer side of the
nerve being the direct fibres and correspond to the
temporel half of the retina, on the imner side of
the nerve are the crossed fibres, and ere tThe nasal
fibres in the retina, and a papillo-macular bundle.
These latter fibres near the globe lie in the lower
and outer part of the optic nerve and divide the
direct fibres into two bundles.

Within the optic canal the macular fibres are central
in position being surrounded by the crossed and
uncrossed respectively on the inner and outer
sides. They retain this position as far as the
chiasme when the centrsl fibres from each eye meet
and remein central side by side, and are surrounded
above and below by the crossed fibres, and on the
outer gsides by the direct fibres (uncrossed).

There isidifference of opinion as to the position
of the macular fibres in the chissme, according to
Some authorities (Z) they lie next to the brain,

1.e. dorsal. There is also Gudden's commissure in

—

l. PTESTUT, Loec. ecit.

€. PISHER. Ophthalmological Anatomy. 1904.

B
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the chissma. The chiasms is the place of decussation
ot the visual fibres, the position and course of these
tibres explain the visual fields (temporal contreac-
tions) in sinus atfections (page /40, sect.V.)

The Ophthalmic Artery.

arises within the cranial cavity from the carotid
artery and pesses Through the optic canal into the
orbit, which it supplies together with its contents;
its most importent branch is the

Central Artery of the Retina.

This srtery, according to generel clinical opinion
and the anatomical text-books, is the first breanch
given off by the ophthalmic artery and arises from
(1)

AL

+ to 2 of an inch behind the globe.— Fuchs

Berry(2) Uunningham{S} and others — that . is from
% %0 £ of an inch in front of the optic canafﬁztnter-
ing the nerve on its outer side. In such a position
the artery could not become blocked without the
central vein, as occurred in case | pagessaby I

was therefore led to investigate this point.

1 think this artery, with all the other structures

in this neighbourhood, is veriable, and that it may

Occupy the usually described position, or be much

1. FUCHS. Text book of Ophthalmology,l907.
2. BERRY. Regional Anatomy. vol. iii. 1902.

3. CUNNINGHAWM. Manual of Anatomy. 1906.
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further back, and it the optic canal be long it
may be within it. In the only injected body which
I was enabled to examine, it arose from the oph-
thalmic artery just where the latter turns to

gain the outer side of the nerve, at the anterior
end of the optic canal (which was long) passing
below the optic nerve and entering the latter on
its inner side. I have frequently looked for it
in the post-mortem room, but it is too small to
find without being well injected. Testut (4)
states that it arises 10 m.m. behind the sclerotic
but in his very clear drawing he shows it Jjust in
front of the optic canal, and he goes on to say
"Elle chemine d'abord quelque temps & la face
profonde de la gainpiale etc." Protfessor Fawcett
(Bristol) intorms me that he teaches that this
artery arises close to the optic canesl and much
further back than is generally supposed.

And it seems netural that so small a vessel
Should be given otf from the ophthalmic, where it
lies close to the nerve it is going to supply.

The Orbital veins.
These have been recently thoroughly investigated
(5)

by W.Krauss. There are two main vessels, the

——

4. TESTUT. Loec. cit.

9. W. Krauss. Bericht der Ophthalmologischen
Gesellschatt. 1902. Ophthalmoscope,l907.
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superior and inferior ophthalmic veins, that is,
superior and inferior to the optic nerve. The
superior starts on the face gs the frontal vein
and receives a large tributary - the lachrymal.
The inferior runs along the floor of the orbit and
joins the superior just before the latter termin-
ates by passing through the sphenoidal fissure
into the cavernous sinus.
None of the orbital veins heve vaelves, and there
is a free anastomosis between the main veins them-
selves and also their tributeries, and they form
an anstomosing circecle around the globe.
There is an anstomosis between the superior oph-
thalmic and the pterygoid venous plexus through
the spheno-mexillary fissure, and with the veins
oY the accessory sinus end dure mater.
Krauss states that blood may flow almost as readily
into the facial as into the cavernous sinus.
The central vein of the retina is supposed to
terminate either in the . veuous circle around the
globe, into the superior ophthalmic vein, or into
the cavernous sinus directly through the sphenoi-
dal fissure.

The Anstomy of the Base of the Skull in
the Region of the Optie Chiasma and Nerves.
The carotid artery with the cavernous sinus lies
on the latersl wall of the sphenoidal sinus and
in the angle formed by the uncrossed fibres of the

chiasma.
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The relation of the optic nerves and echiasma to
the sphenoidal bone and the relative size of all
three 1s not well known. Most clinicians believe
that the optic chias ma lies in the optie sulcus
of the sphenoid bone, as will be seen in such works
as Onodi,1 Fuch's, £ TWatson Williams, 2 and
Fisher 4; and though undoubtedly this position is
gsometimes correct, yet it is very unusual (see
table I,page 38a ),

T.W.P.L.awrence 2 was the first to call attention
to this in afew observations which he made in 1899
and expressed the opinion that the chiasma lay
wholly behind the olivary eminence, and this was
later confirmed by Zander 6.

As, however, unless the optic chiasma
varied in position, I could not explain the
bi-temporal hemianopsia seen in case | I ,P2ges55 R 5ga
I made some investigations in the post-mortem
room, and finding the parts varied considerably,

1l took careful measurements in the latter cases.

The description in Gray's Anatomy i

S ONODTE, Toe. ¢if. 2. FUCHS. dioe.cit.

Tract. 1910.
« FISHER. Loc. cit.

1

3. WATSON WILLIAMS. Diseases of Upper Respiratory
&

5. LAWRENCE. Journal of Anatomy & Physiology,1899.
6. R.W.ZANDER. Anatomische Anzieger. Vol.xii.

7. GRAY'S Anstomy. 1907.



B -

of this part: "In the middle line from before back-
wards, is the optic groove behind which is the
optic chiasma, the groove terminating on each side
in the optic foramina; behind the optic groove is
the olivary eminence, and laterally the anterior
Climid processes, further back is & deep depress-
ion, the sella turcia, in which lodges the pitui-
tary body.
The optic chiasma lies partly upon the olivary
eminence, and partly on the diaphragmasellae.”
The roof of the sphenoidal sinus is the thickest
wall ,measuring as we have seen 0.8 m.m. on an
average, and the olivary eminence in the thickest
part of the roof.
Pogt-Mortem Investigations and leasurements.

The measurements and position of the
chiasma have only been noted in thise cases
where I have been able to remove the brain piece-
meal to prevent disturbing the relationship, there
being 10 examinations in all. fThe following measur-
uents and and observations were made:
1. Length of Optic canals on each side.
2. Length of the sphenoid bone between the olivary
eminence posteriorly and the limbus sphenoidalis,
i.e. the ridge of bone between the optic foramina
anteriorly.
3. The antero-posterior width of the pituitary
fossa from the posterior 1ip of the olivary eminence

%o the anterior 1lip of the dorsum sellae posteriorly.
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4. Length of the intra-cranial portions of the op-
tiec nerves. |

5. The diameter of the optic nerves.

6. The antero-posterior diameter of the optiec
chiasma.

7. The lateral diameter of the optic chiasma.

8. Position of the Chiasma.

S Sﬁape of junction of the optic nerves with the
chiasma and the distance between the former.

10. Extent of sphenoidal sinus.

11. Presence or absence of sinus affection.

From the accompanying table it will be
seen how greatthe variations are; as the exam-
inations are too few for averaging, I give below
the greatest and smallest measurements observed.

1. Optic Canals. Right and Left. 2.5 m.m. to 15 m.m.
and they are not always of equal length on
the two sides.

2. Table of bone between the limbus and oliv-
ary eminence. 4.5 m.m. to 9 m.m.

3. Pituyitary Fossa. 5.5 m.m. to 11 m.m.

When this is small the +tgble of bone
in front is large and vice versa.
4. Optic Nerves. Length from 7 m.m. to 12.5 m.m.Right
7.5 m.m.to 11.0 mm. left
5. Optic Nerve Diamater. Right & Left,3.5 m.m. %o
7.0 m.n.
This very large diameter of 7 m.m. was due

to the nerves as well as the chiasma being
very flat.

h—___
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6. Chiasme. Anterior posteriorly. 7 m.m. to 11 m.m,
7. Laterally. 10 m.m. to 14 m.m.

8., Position of the Chiasma.

In only one case was the chiasma approaching to.
lying in the optic sulcus, and-in this the anterior
5 m.m. lay on the table of bone and the posterior

4 m.m, 1lay over the pituitary fossa; and in this
subject the sphenoidal sinus extended to the

dorsum sellae - so had there been a sphenoidal
sinusitis associated with a very thin roof (mneither
were present) a bi-temporal hemianopsia might have
resulted. In one, the anterior edge of the chiasma
just touched the olivary eminence, but in the other
eight the anterior edge varied from 1 m.m. to

9 m.m. behind the olivary eminence.

Even in the case where slightly more than half of
the chiasma lay on the table of bone, some part

lay over the pituitary fossa, and as a rule the
Whole does, and even extending posterior to and
covering up the top of the darsum sellae. The

8talk of the pituitary body is always behind the
chiasma.

9. Shape of junction of the optic nerves with the
chiasma. Sometimes the optic nerves join the
chiasma in the form of a sharp "V", and this is

When the nerves are long and the chiasma far back;
Sometimes as a "U", and in others as a broadened-out
jue - these latter are seen when the nerves are

Short and the chiasma far forward, particularly
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the case in the broadened-out variety of "U",
The distance between the two nerves at their junc-

tion with the chiasma is from 0.5 m.m. to 2.5 m.m.

The belief exists that the length of the intra-
cranial portions of the optic nerves depends on
the amount pulled through from the orbits bj

the person removing the brain. The optic nerves
are tightly bound within their sheaths which form
the periosteum of the optic canals, and the nerve

cannot be withdrawn in this manner.
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Section ITI.
ETIOLOGY OF ACCESSORY SINUS AFFECTIONS.

The accessory sinuses are not rarely
involved as is commonly supposed, and if the

mild transient inflammations be included -

which occur along with almost every ordinary

acute nasel catarrh or coryza - it is an
extremely common affection.
However, the chronic and acute inflam-

mations which cause urgent and serious symp-

toms requiring special treatment are much
more infrequent.

In the post-mortem room if the sinuses
are systematically exemined, it is common to
find one or more of the sinuses (particularly
the left sphenoidal) full of pus, which,
during life, had caused nd symptoms and hed
never been suspected; in 10 anatomical invest-
igations in the post-mortem room I observed
2 cases of left sphenoidal sinusitis, one
being in an o0ld man, dead of pneumonia, and the
other in a man dead of carcinoma of the liver.

Hanke, Pearce and Wolff, quoted by
Fish (1) found sinusitis present in nearly all
the autopsies of measles and scarlet fever.

Weichselbaun (2) found it present in |2 out of

1.FISH. British Medical Journal, |907.
2.WEICHSELBAUM. Wien. med. Wochenschr.,|890.
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|3 influenza autopsies, and Frankel (1) states
it to be very common in the autopsies of pneu-
monisa .

In almost every acute coryza we get &
poly sinusitis as is "gyidencédby the frontal
heaviness, headache, etc; diphtheria, typhoid,
cerebro-spinal meningitis and smallpox are also
sometimes compliceted by sinusitis; syphilis is
& very common ceuse according to most writers,as
is to be expected considering the frequency with
which that disease attacks the nose, but in the
accompanying series of cases there was not posi-
tive evidence of its causel relation in one
single case, and in only one was there a history
of syphilis. ;

Neoplasms &re indistinguishable in the
early stages and gives rise to the same ocular
and nasal symptoms as do the other inflammations.
Bacteriea.

In both the acute and chronic empyeme there is
usually e mixed pyogenic coccal infection, but

I have often noticed that in spite of the cavity
being full of pus, only a very small growth
takes place in culture. Sometimes the growth

is pure, and is then pneumococcal.

1. FRANKEL. Virchow's Archiv, 1896.
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Diphtheroid bacilll e&are nearly always present

and commonly staphylo~, strepto- and pneumo-

cocci , and less commonly micrococcus catarrh-

alis, %neumo bacillus, and true Klebs-Loeffler.
Under the terms sinusitis and empyema

are included the acute and chronic inflammetions,

end the accessory sinuses are also affected by

mucoceles and malignant growths.

Mucoceles.

Mucoceles of the accessory sinuses are formed

by the ostium of a cavity becoming closed, and

the secretion of mucus continuing leading to

distention of the cavity, and atrophy of the

mucosa, as & rule. They are sterile.

They are infrequent, and have only been noted in

connection with the frontal and ethmoidal

sinuses.

Empyema or Sinusitis.

The acute generally precedes the chronic because

according to Lack L

the causal agent has been
sufficiently virulent to overcome the natural
process of cure. For the same reason, exclud-
ing antral empyema, the chronigi;sually
multiple.

Acute inflammation is also multiple in the

1. LACK. Diseases of the Upper Respiratory
Tract.
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early stages, excluding those due to strictly
local causes; but as a rule when seen it has
ssettled down into some one of the sinuses.

In the acute inflammation, the mucosa be-
comes reddened, swollen, snd infiltrated with
leucocytes; and because of the swelling, the
ostium frequently becomes blqcked end & closed
sinusitis produced.

If the inflammation goes on and becomes chronic,
either atrophy or polypoidal degeneration of the
mucosa takes place and the bony wall may

become atrophic too; the ostium is seldom

b locked in chronic cases because of the atrophy.

Polypi are rarely seen in acute cases.

Periostitis and abscess formation on the
opposite side of the bone (orbit or cranium)

n ot infrequently occurs in both acute and chronic.

Caries of the bony wall occurs with equsal
frequency in acute and chronic cases, but it is
not common because the walls are thin and have
periosteum on both sides. The orbital plate
of the frontal sinus, the lamina papyracea, and
e thmoid cells are usually the parts to be affec-
t ed; caries of the antrum and sphenoid
are very rare. Perforation of the hard palate
occurred in case /6 , page /06 , and cases have

been reported by Grunwald and Panzier.l

lQuoted by ONODI. Accessory Sinuses and Optic
Nerve, 1810.
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Frequency.

The maxillary antrum is the most commonly
affected, next to which we find the sphenoig.
Perhaps 1if disease of this sinus were more
easily and certainly disgnosed as is disease

of the antrum, it would be even more frequently
recorded.

The anterior and posterior ethmoidal cells

are usually involved along with respectively
the frontal and sphenoidal sinuses.
Intra-Nasal Symptoms and Diagnosis of Eppyema
and Mucocele.

Mucocele.

The only sinuses affected by this condition are
the frontal and ethmoid, and more commonly the
latter.

From a mucocele per se the only symptom is
obstruction in the nose. There is usually
either swelling to the inner side of the eye

- case // , pageqba, - or in the middle
meatus of the nose. They are painless, and,

as a rule, free from tenderness: and sometimes
mucoid material can be forced into the nose

by pressure.

The eye may be displaced. Forwards, down-
wards, and outwards, if from the frontal sinus@ageqj(bsen)
and mostly outwards and downwards in ethmoi-

dal empyems .
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In the acute cases one commonly finds that the
patient has, or has recently suffered from,
either influenza or an acute coryza, which may
or may not have been associated with nasal dis-
charge. There is nearly salways severe supra
orbital pain, but the temperature does not rise
more than one or two degrees unless intra-
cranial complications set in.

In Maxillary Sinusitis the cheek may be
oedematous, red, tender and painful, though the
pain is generally referred to the supra orbital
margin.

In Frontal sinusitis there is p&in and tender-
ness on pressure. over the frontal bone and

in particular the orbital roof. Not infrequent~
ly there is a great deal of redness and oedema,
so that the 1ids cannot be opened.

The Ethmoidel Sinusitis gives rise to much the
same symptoms as the frontal.

Acute Sphenoidal Empyema causes pain at the
supra orbital margin, when it is often severe,
at the back of the eyes, and occasionally at
the external auditory meatus, simulating
middle ear disease.

Anterior rhinoscopic examination may
show the nasal cavity to be full of pus which
must be removed before one can decide where it

comes from, and before the condition of the



w44~

parts can be seen; or no pus may be present.

*As a rule, the mucosa is reddened and swollen, par-
ticularly the inferior and middle turbinates.

Fish describes the appearance of the inferior turb-

inal in acute cases as having a "hot and dry"

appearance, and this together with swelling he

regards -as presumptive evidence af acute sinusitis.

If pus is situated in the middle meatus, it
can be derived from either the antrunm, frontal or
anterior ethmoid sinuses; and if above the middle
turbinate from the posterior ethmoid or sphenoid
sinuses.

(Closed sinuses slways cause more severe symptoms
than the open.)
Pus mey be seen on the posterior pharyngeal wall.

Posterior rhinoscopy will show the mucosa
and terbinals to be in the same condition as
anteriorly; pus seen in the inferior meatus has
no disgnostic value, but if seen lying upon the
middle turbinal or on the roof of the choanae it
is strongly presumptive evidence of posterior
ethmoidal or sphenoidal disease.

Frankel's test is sometimes of service in
antral suppuration; if no pus be present (and if
present it is carefully removed) and the patient
be directed to hold his head well down for & few -
minutes, and then the nose be re-examined, pus may

be found present. If this be below the middle
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turbinel it is very suggestive of antrsl suppura-
tion, because this is the only sinus of the anterior
group which drains well in this position.

When the ethmoidal cells are diseased it is very
difficult to keep the nose free of pus for any

length of time, because they drain continuously
into the nose.

As a further aid to diagnosis, the antral and
frontal sinuses can be washed out or transillu-

minated.

In the diagnosis of the two most difficult sinuses
i.e. the posterior ethmoid and sphenoidal, it is a
great help to exclude disease of the frontal and
antral by washing out these latier two.
The antrum is most commonly washed out through &
Lichwitz trochar and caﬁyla passed through the
sinus wall in the inferior meatus, &nd is readily
performed; and the frontal through a frontal
sinus caﬁpla passed into the fronto-nasal canal.
If pus be obtained from either,it is pathognomonic.
Transillumination is & valuable aid, especially
in acute cases, but it is not absolutely reliable.
In health, the antrum should give a bright infra-
orbital taché, and in most cases a pupillary
reflex, in disease the latter is lost, and the
infra orbital tache is very dull or absent. By
frontal illumination we can in health map out the

area of the sinuses, in disease there may be dulness.
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The Skiagram is of gresat use,for it decides
if the particular sinus be Present, and gives its
size, &nd it cean be applied to all the sinuses.
Kuttner 1. says, in the hands of expert sinus
radiographers it is of real value in diagnosis,
but only under those conditions.

Chronic Empyemnsa.

In chronic sinusitis many of the signs and symp-
toms are the same &s in the acute. There is
usvally the history of long-continued nassl dis-
cherge, which has perhaps foligd influenzsa or &
cold. Often the complaint is of the feeling of
constant cold. in the hesd and obstruction in the
nose, and that the symptoms sre all worse when a
nessl coryza supervenes.

Antrunm.

There may be pain, but, as & rule, only when an
acute or subacute attack supervenes resulting from
coryza, and then is usually supra-orbitsal.
Characteristic of chronic antral suppuration is
the patient complaining of the smell from the
discharge - cecosmia. The discharge is usually
more abundangﬁto mid-day.

Frontal Sinus. There is usually some tenderness
and constant headache localised to the corres-

ponding brow.

1. Die entzundlichen Nebenhohlenerkrankungen der
Nase im Rontgenenbild. Berlin. [9]0.
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Sphenoidal sinus. There is ususlly more or less

severe constant headache, most frequently supra
orbital, but also vertical, occipital and et the
auditory meatus. Pain at the backs of the eyes
is characteristic of sphenoidal disease.

The discharge tends to form in crusts about the
septum and chpanae.

Anterior and Posterior Rhinoscopic examinations
show pus in the sites alresdy mentioned. The
mucosa is "boggy and sloppy" as it is termed, and
frequently the nose is blocked by polypi.

Transillumination, washing-out, &and skiag-
raphy are &ll employed in the same manner and for
the same purposes &as previously mentioned.

Orbital Cellulitis may result from disease of
any of the sinuses whether acute or chronic, but
most frequently from the frontal and ethmoidal.
Proptosis may be the result of bony expansion or
inflammatory oedema, and mey occur in any sinus
disease; that due to sphenoidal is generally
straight forward; the other displacements have
been mentioned on page 4% .

The diagnosis in both acute and chronic
cases is difficult, particularly in the posterior
group, and it must not be forgotten that more than
one sinus may be involved and that the particu-

-l ar one diagnosed may not be the one causing

the symptoms.
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Fish®, Mackay and Turner®, St Clair Thomson® and others

all lay stress on the fact that because no pus is
found in the nose the conclusion dges not follow Hhat
there is no empyema; and Axenfeld 4 states that
because a surgeon operates and finds an apparently
healthy sinus it does not necessarily mean that the
sinus has never been diseased, and he instances a
case where an orbital abscess resulted from a
frontal sinusitis, and which he was able to trace

to it, yet at the operation the frontal sinus was
apparently healthy.

TREATMENT AND PROGNOSIS OF ACCESSORY SINUS DISEASE.
Acute Sinusitis.

Acute accessory sinus disease shows a great tendency
to self-cure, and only very few require more than
medical or very simple surgical treatment, and
unless there be some serious complications this
should be the line pursued; and such complications
would be for example cavernous thrombosis, violent
optic neuritis, orbital cellulitis and meningitis.
Optic neuritis which is not of & very violent char-
acter does not require immediate surgical inter-
ferance, because as will be seen in section V.
(cases /and 2  pages 53&64 which are severe exam-
ples) these cases may rapidly clear up under
medicinal treatment, and when this fails recourse
may be had to surgery, for even though in the
interval vision has been considerably impaired,
experience shows it is not usually permanent.

Hot fomentations applied to the forehead or cheek
have a beneficial effect upon the pain and the
congestion. Spraying the nasal cavities occasion-
ally with a weak solution of cocaine and adrenalin
may by contracting the mucosa around the ostia
Permit of a more free escape of pus. Frequent
doucliing with mild antiseptics is always to be a
routine practice, such aggguﬂpage 49,

Hempelshas had good results from the use of potass-
ilum iodidde administered internally in 5 gr. doses
over a prolonged period; he says it liquifies pus
and contracts the mucosa.

Mercury in the form of inunctions pressed to the
Point of salivation is useful in controlling the
inflammation, and particularly in the complication
of optic neuritis ?see caseslsl pages5d&6i)

——

1. FISH., British Medical Journal, 1908.

2. MACKAY & TURNER. Ibid.

3. StCLAIR THOMSON. Ophthalmoscope, 1908.
4. AXENFELD. British Medical Journal, 1908.

5. HEMPEL. Berlin. klin. Woch.,19091

e ——
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Free diaphoresis is of great advantage in some
cases, probably by relieving the congsstion of the
mucésa, as was seen in case ii. sect ivpage Ci
It may be obtained by hot air baths, pilocarpine
injections. Guaiacol dissolved in 0il and used as
an inunction is very efficacious,and less depress-
ing than most others.

The diesgnostic processes of washing out the
frontal and antral sinuses is often sufficient
to start the process of recovery, and they may be
repeated if necessary, in which case the antrum
is approached through a tooth socket.

Chronic Sinusitis.

In chronic empyemata undoubtedly too many operations
are performed, particularly on the frontal, ethmoidal
and sphenoidal sinuses, and medicipal means are not
given a sufficient and systemsatic trial, and this
particularly so in view of the very unsatisfactory
results following the so-called rgadical operations,
but there are of course many cases in which some
more or less serious operation is called for.

The Antrum of Highmore is much more amenable
to treatment and satisfactory in prognosis.

The first essential in all cases of sinusitis
whether acute or chronic, is to keep the nasal
cavity clean by & mildly -~ stimulating lotion.
The following recipe is that recommended by Dobell:
R. Sodii Biarbonatis
Sodii Salicylatis a.a.gr.xv.
Olei Mentholis

Olei Thymolis 8.82.8r.88
Glycerini m xl_
Aquae ad 3:.

Fiat et nisce.
Sig.-One part of lotion to two parts of
warm water frequently used as a douche.

Any polypi present must be removed. If the
turbinates are very enlarged and impede free
drainage portions must be removed.

The trontal and entral sinuses may be washed
out daily. If these means prove unsuccessful oper-
ative treatment may be considered.

Redical Antral Operations.

consist in trephining through from the inferior
meatus, canine fossa or both, into the antral cavity,

Subsequently the cavity is daily washed out. The
Proceding is quite satistactory.
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Frontal Sinus.

There are many modifications, but Killian's new
operation, consisting of removing the anterior wall
and orbital roof but leaving a bridge of bone is
perhaps the best. There are also osteo-plastic
methods, whereby flaps of bone are turned down and
the whole cavity well exposed, such as in Watson
Willisms's operation.

The Ethmoidal Cells.

are curretted or nibbled away with forceps after
prelimary turbinectomy has been performed.

The Sphenoidal Sinus.

The middle turbinate must here also be removed, and
then the anterior wall of the sinus is nibbled
away with bone-cutting forceps.

In chronic cases only too often one sinus after
another is found diseaseg, and one after another
is opened up until they have all been operated upon.

llucoceles
are tregted by simply opening and draining either
into the nose or on to the face, care being taken
not to infect them.

Malignant Disease.

is treated upon the same surgical principles as in
other parts of the body.
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SECTION IV,

The NORMAL VISUAL FIELDS and the METHOD OF TAKING

ADOPTED in this SERIES OF CASES.

I used the Priestley-Smith perimeter with
test objects mounted on 4 c.m. black squaere cards.
The test objects being 5 m.m. squares of white,
red and green in most of the cases, but finding
that green showed any contraction present better
than red, in some of the later cases I have only
used white and green.

Previous experience has shown that 5 m.m. square
test objects are the best for genersl use. I have
used this size in every case throughout where it
has been possible.

For purposes of comparison it would be ideal to
have the visual fields examinations made in a dark
room with a definite artificisgl 1light, but as this
has been impossible, I have recorded the daylight
conditions as far as possible in each case.

Another important point is the use of slways the
same colours, as different colours may possess very
different values of Luminosity.

The fields of vision which I give below as the nor-

mal are the averaged obtained, with a good Light

egnd 5 m.m. square test objects, from six healthy

men and women, and in them there was a good deal

of variation in the visual extent oy the colours red and
green, and we may consider g field fu11 if it Dbe

within 5° on the outer side and 10%mthe inner side

of the average line
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It will be noted that the visual field for
green is charted somewhat closer to the red than
usual depending on the green colour used contsined
a good deal of yellow, and the red somewhst dull.
This has, however, proved to be an advantage,
because even with this advantage, the visual
field for green has been in most of the cases much
more affected than the red.

The average visusl fields for 5 m.m. square objects
have been marked upon all the charts whatever sized
test object was used in testing the patient.

Scotomats have been examined for by 1 m.m. square
red and green objects, and larger objects where the
scotoma was so large as to permit* of their being
shown.

As the charting of each visual field between every
15° and 20 tskes a very long time and is fetiguing
to the patient, I gave frequent and considerable
periods of rest, and also alternated the eyes.

Where possible, I have avoided taking the visual
fields in fempale patients during theirlmenstrual
periods, because, according to Parsons— , this

may cause contraction, and in all patients before
any nasal procedure such as douching or cathetering
the sinuses, lest it might also cause temporary

contracture of the visual fields.

In afew cases, I have used the direct method of
testlng the visual tields, either because the
patient was in bed, or as a confirmatory test. By
the direct method I mean where the patient fixes
his vision upon the observer's eye,

immediastely opposite, and the observer brings his
hand or other large test object into view from the
periphery and compares the patient's vision with
his own

The series consists of 30 cases as follows:
8. Sphenoidal and Posterior Ethmoidal Sinusitis
10 cases. Diagnosis positive in 6.

probable in 4.

b. Anterior Ethmoidal Sinusitis.
1l case. Diagnosis positive.

¢. Frontal sinusitis. 8 cases. Diagnosis positive 1n 3.
d. Antral Sinusitis. 7 cases. Diagnosis positive 1n i

e. Polysinusitis: 9 cases. Diagnosis positive in 5
probable in 4.

I. PARSONS. Patnology of the Eye, vol.iv.,1907.




Ophthalmoscopic appearance of right eye to show the

whole fundus (Indirect image semi-diagramatic)
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8. SPHENOIDAL AND POSTERIOR ETHMOIDAL SINUSITIS.

Case 1. Acute Bilateral Sphenoidal Sinusitis.
Prolonged blindness right and left. Optic neuritis
blocked central artery, collateral circulation, '
bi-temporal hemianopsia. Recovery.

Mrs F.K., aet. 25. TFarmer's wife.

Came to the Bristol Hye Hospital on 1lst October,1908,
complaining that the right eye had recently become
blind.

The History was that féourteen days previous to this,
the first attendance, she notieved that the sight of
the right eye was growing dim, and two days later,

she could only see the halves of objects looked at.
and the portion seen was to her left hand side, and

since then the sight has repidly failed to blindness.

She has had since the commencement of the trouble
violent pain over the forehead, but no sickness nor
giddiness.

Ocular conditions. 1st Oect.,1908.

She has no headsche now, nor pain or tenderness in
the eyes.

Externally both eyes look healthy, corneae, irides,
and conjunctivae.

There is no obvious squint.

The puplls react to light and accomodation.

Vision Right = No perception " of light.

Left 6 1 .
2 =5 inches.
Ophthalmoscopically.

Right. The Media are clear and healthy. The Fundus
Oculi presents & curious sppearance of which the
accompanying drawing gives & good idea. The
Arteries are very attenuated at the disc and extremely
so at the point of emergence upon the disc, but as
they pass onwards towards the periphery they grad-
gally widen out to regain a very fair calibre at

the periphery. The veins by comparison are slightly
engorged, but are probably normal. There are no
cilio-retinal arteries, and no haemorrhages. The
dise is slightly blurred, but the retina 18 not
cedemetous and shows no change.

Lef¥t. The Medis and Fundus oculi are normal in
every wey.
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At this stage the condition was thought to be inflamm-
atory blocking of the right central artery of the
retina, and & bad prognosis given for the sight of
that eye, and a favourable prognosis so far as the
letft eye was concerned.

October 6th,1908. She was again seen inderendently
and the same condition of the fundus noted.

Continued History.

she attended again four days later,i.e.Owuvt.10th,1908
(when she was admitted as an in-patient) because
she noted two days previously, i.e. Oct. 8th, the
sight ot the left eye beginning to fail.

]

On the evening of Oct 8th, the sight was getting
dim, but she could see her bed quite well; the
following morning, however, she could only see the
halves of objects, and the portion seen was on the
right hand side. The hesdasche returned, and has
been severe for the last two days, and situated over
the tforehead. ©She has not been sick nor giddy.

There is no history of any similar attack before
this October.

Present Condition.

She is & strong, well-developed, ruddy complexioned
healthy young woman, the wife of & farmer, and
recently married.

Cardio Vascular System, healthy.

Pulmonary System. healthy.

Urine. No albumen nor sugar.

Genital. Menstruation normal. She is not pregnant.
Nervous system. Excepting for the headache, there
is nothing abnormael to note. Superficial and deep
reflexes present, and sensation normal. No sickness
and nd :giddiness.

Previous Health. Has neber had any illnesges.
There sre no signs of syphilis, tuberculosis, gout
or rheumstism.

Nose. She does not complain of any nasal discharge,
and untortunately & thorough examination was not made
at this date.

%eglar Conditions. o o e
oth together wi e =
ing nggg,lggg Eﬁgighgé nogtenderness of the fore-
head nor cheek.

There is no proptosis. ;

Muscles. The movements sre good and psinless &nd
there is no squint.
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There is some tenderness on pressure of the globes
backwards.

Pupils. The right appears to reach to direct stim-
ulation sluggishly and slightly, and the left rescts
to light sluggishly.

Tension. Right and Left normel (and throughout
the atftection)

Vision. Right = No perception of light.
Left = Counts fingers at 9 inches.

Ophthalmoscopically.

Right. The media are clear and the fund@s oculi
presents no changes from those described previously.

Left. The media sre clear and the fundus oculi
aprears healthy in every way.

Treatment and FProgress.

Oct 10,1908. Having been put to bed, she was freely
purged with salines and calomel, and given
Hydrargyri cum creta grs.ii. ter in die.

Oct 13. The Left disc appears to be slightly pallid ,
but otherwise there was no changes in the right

or left fundi. She was ordered to have_ hypodermic
injections of Pilocarpine Nitrate gr. % ter in die

and in addition to the mercury by the mouth inunc-
tions twice daily of ungent um hydrargyri.

Oct 16. She feels much better, the headache being
only slight. The pilocarpine has caused free diaph-
oresis snd is to be discontinued.

The pupils are two-thirds dilated and both react
sluggishly to light.

Vision. Right = Hand movements.

6

Left = o

Oct 21. sStill improving, end is free from headache.
Vision. Right = counts figures in the nasal field.

Left = 6
270
Ophthalmoscorically there are no changes in either
eye.

Oct 24. The trontel headache has returned and she
feels ill and sick, but she has not vomited (she is
having a great deal of mercury and has just started
menstruating, which is normsl). Temperature 98.4.

Vision. Right — coypts fingers in the nasal field.

Left = Hand movements in the nasal field.
o —— s
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There is now a decided and definite Bi-temporal
Hemianopsisa.

Ophthalmoscopically.

The right optic discs shows increasing pallor,
but otherwise no change in either the right or
left.

As she was beginning to be sslivated the mercury
was discontinued.

Nov 1. She has still severe frontal headache and
feels il1l; she has not slept for several nights
owing to the pain, which has not been relieved
by morphia injections.

Vision. Right
Left

counts fingers in the nasal field.
Nil

nu

Ophthalmoscopically.

The right optic disc shows a good deal of atrophy,
end the vessels still present much the same
eppearance as when first seen.

The Left fundus oculi has greatly chenged.
There is a well marked neuro-retinitis - the
centre of the disc being seen with <+ 5.D above
the rest of the fundus, and there is much
streeking of the surrounding swollen oedematous
retina. The veins are very engorged and there
are numerous retinal haemorrhages near the disc,
and there is exudate covering the vessels in
parts. The arteries appear about normal.

Nov 5th. The headache is slightly better.
Vision. Right= counts fingers in nasal field.
Left = nil

Ophthalmoscopically. The left optic disc is
now only swollen +2 D, and the right remsins
in statu quo.

Nov 8th. The headache is now very much less
severe. T
Vision. Right 15
60
Left = nil
Nov |2th. Has now no headache, &nd feels very

much better. The vision has improved but is
still very defective in the temporal fields.
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Vision Right 13 Left %
60 60

Ophthalmoscopically, the neuro retinitis in the
left eye has to & large extent cleared up, and
there are only a few haemorrhages. The right
fundus remains unchanged. Mercury inunctions
were sgain administered.

Nov 18. Visual fields taken with 9 m.m. square
white test objects. The visual fields are marked-
ly contracted for white and particularly on the
temporal side. No mention is made of whether or
no scotoma were present.
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She remained an in-patient till Dec. 1st, durlng
which time she had no retrogressions and th
vision gradually improved.

Dec 1. Vision Right 5 J'M- inches.
60 T2

Left 1 J
60 12 1nl-
Ophthalmoscopy. The right disc is very pale.
There are a few haemorrhages in the left fundus
still unabsorbed, but the optic disc is now only
slightly blurred. She was given pills to take
twice daily, containing 1 gr. of strychnine

2
hydrochloride which she ﬁ&s taken at intervals
for the past year.

Jan 2|, 1509. The central and indirect vision

have grestly improved in each eye.

Pupils. Both the right and left are two-thirds
dilated and show very marked hippus.

Vision Right . 6 Left - 6

[2 1

Ophthalmoscopically. The right disc is pallid
and the vessels are generally attenuated.

They have lost the inverse direction of calibre.

The left disc is pale. but the neuritic exudate
and haemorrhages have been absorbed.

The visual fields show slight general contrac-
tion, more marked in each temporal field.Videp.5%a.
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N.B. Visual fields tested with ¢ m.m. object
and compared with the 5 m.m. field of vision.

Nov. 18, 1909. She looks well, and has hed good
health during the past year.

There are no signs of syphilis, nor acromegaly
at the present date.

Ocular Conditions.
Externally, both eyes appeer healthy - corneae
irides and conjunctivae.

The Muscular Movemenis are good and painless, and
MMaddox rod shows no squint. There is no tender-
ness on pressure over the globes, nor of the
frontel and cheek regions.

Pupils. They react to_light and convergence,
but hippus is very marked.

Tension. Right and left normsl.
Vision. Right. 6 1 _inches.
6

(3)
Left 6 inches.

‘TB (3) 107
Ophthalmoscopycally. The medie &are clear and
healthy in both eyes. Right: The vessels are
of fair size, and the arteries show no alter-
ation in the calibre in the reverse order as
when previously described. The arterial coats
are not thickened, and there are no perivascular
lines. )

The optic disc is very white, and its edges are
perhaps a little irregular, as though there had
been some neuritis, but it is not very definite;
there is atrophic cupping.

There are apparently no cilio-retinal vessels
and the fundus is otherwise normal.

LEFT. The disc is very pale, its edges are
irregular and part of the lamina cribosa 1is seen.

The vessels are attenuated, but the coats are
?gt thickened, ani thsrs ar2 no perivascular
nes.

The retina is striatel around the disc, but there
is no swelling and the haemorrhages and exudate
have been entirely absorbed.

There is post neutitic atrophy.
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The visual fields.page 59a.

Patient not menstruating. The fields for white
and red show moderate general contraction,
slightly more marked in the right and very con-
siderably in the left temporal fields.

The fields for green show very marked general
contraction, particulerly in the 1left, and even
et this date there is almost a Bi-temporsl
Hemisnopsia. There are no scotomata.

N.B. Fields of Vision taken previously are with
9 m.m. square objects, and the above for m.m.
square objects; the former being almost 33 times
as large.

Nasal Conditions. Nov I8th, 1909.

On careful enquiry, she is positive she has no
discharge from her nose now, and that she has
never had any.

Anterior Rhinoscopy.

The parts all appear heslthy and there is no
pus. The Septum is devisted a little to the
left.

Nasopharynx. The posterior pharyngeal wall is
greyish, and granular,and presents the appear-
ance as if it had been associated with the pass-
age of pus over it for some time.

Posterior Rhinoscopy. This examination was
readily performed without troublesome palatal
reflexes, and as Edward Woakes pointed out many
years ago, 1is always found in patients who have
suffered from post-nasal discharge.

There is a fair amount of pus in the post-nares,
and high up upon the left middle turbinal there
is a very definite film of pus.

The situation of this pus points strongly to its
origin, either from the sphenoidal sinus, or
the posterior ethmoidal cells.

Transillumination. The frontal and antral
cavities on each side illuminate well.
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DIAGNOSIS.

The diagnosis in this case was one of great
difficulty. As it first presented itself, it
appeared to be & blocking of the central artery
of the right retins, and from the gradual onset
either the result of an embolus causing at first
only partial blockage, and later completion by
thrombosis; or to an inflammatory condition far
back upon the nerve setting up an endarteritis
or thrombosis and blockage of the circulation.

Spasmodic contraction of the artery was exclu-
ded owing to the length of time that the condition
lasted - 4 to 5 weeks.

From the result, and later history, the block-
age of the central artery was evidently due to
an inflammatory oedema of the vessel coats.

The bad vision, however, was due to the retro-
bulbar neuritis, for the collateral circulation
was very considerable.

The very definite history of the patient, that

in each eye halves of objects in the temporal
field had disappeared consecutively was somewhat
lost sight of, until the condition presented
again at a later date, because when first seen
the right was blind with a blocked central artery,
and the vision of the left so greatly reduced that
it d4id not show any particular field, other than
general contraction of the field.

Mercury was administered, not with the idea of
its being of a syphilitic nature, but to
combat inflammation.

None of the usual causes could be found for what
appeared to be an ordinary bi-lateral retro-
bulbar neuritis in & particularly healthy woman
- albuminuria, diabetes, influenza were &all
excluded; and it was not until three weeks after
she was first seen that a definite bi-temporal
hemianopsia developed, which at once localised
the lesion in the region of the optic chiasma.

Acromegaly is the commonest cause of bi-temporal
hemianopsia, and Swanzy (1) mentions gumme and
chronic periostitis in this region as other
causes.

Acromegaly was excluded, as there was no enlarge-
ment of the jaw, face, feet or hands. the skin

(1) SWANZY & WERNER. Handbook of Diseases of the Eye.



F.K. Cese 1. Lateral.

Both sphenoidal sinuses are large, and posteriorly one extends
to the dorsum sellae and the other not quite so far; and
anteriorly, both extend well into the ethmoid region, one
Somewhat further then the other. The table of bone between
the limbus sphenoidaelis and the pituitary fossa is no

thicker than the average, end is large, because the pituitary

T
SUERRAE Bmall: fhove 44 no sign of & tumour.
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Other intraceanial tumours were excluded because
of the entire absence of all cerebral symptoms
excepting neadache, which, however, was uhasso-
ciated with sickness.

A Tumour - : . sufficiently large to
involve both optic nerbes and chiasma would
almost certainly have affected the 3rd, 4th, and
6th cranial nerves, and these were unaffected.

The lesion or lesions must be capable of affecting
the right optic nerve and right half of the
chiasma, and and then at a liter date the left
optic nerve and chiasma, and such could result
from a sinusitis of the posterior ethmoidal

cells or sphenoidal sinus, first on the right

side and then on the left, under certain cond-
itions, which are -

The Chiasma must be far forward in relation to

the optic sulcus of the sphenoid bone, and the

walls of the sinus sufficiently thin or dehiscent

as to allow toxins and inflammatory matter to

pass through and invlove the optic nerves and
chiasma;vidgé the anaetomy of the optic nerves and
chiasma and central artery of the retina, page?dlet seq.

From the nasal conditions as observed a year later,
and the symptoms, there can be no doubt that this
train of ocular symptoms resulted from one or
other of the aforementioned sinus®s, and from

the length of time between the two eyes being
affected that it was & sinusitis of the right
sphenoidal, and later of the left.

The skiagram shows well developed sphenoidal
sinuses with a roof of no more than average
thickness.

I explain the intense neuritis on the left side
and the absence on the right, by supposing that
the anatomical conditions of the left sinus and
optic nerve were more suitable for the passage
of toxins, etc.,to the nerve, and perhaps
further forward on the left optic nerve.

A point ot great interest in this case is the
blockage ot the central artery without involve-
ment ot the vein; & fact which goes to prove that
the central artery of the retina arises from the
ophthalmic tar back in the orbit, as L have shown
on page 3| sect.?

There was also almost complete collateral circu-

lation within the globe. (vide page/54 sect.5 |
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Case 2.
Right and Left Chronic Sphenoidal Sinusitis.

Bi-leteral choked discs persiting over a prol-
onged period and vision reduced to P.L. and
6 in the left and right respectively, and
12 recovery to 6 6 in left and right.
12 and 5

Miss A, H., Aet. 29. Dressmaker.
History ot ocular affection, taken Jan 19th,1910.

Two years ago this January she accidently covered
the right eye and was surprised to find she could
not see to read the newspeper, and on turther
testing the lett, she found she could not read the
large letters on the railway trucks some ity
yerds distant, which she could very eesily do with
the right. During the next six months - up to
summer, 1908 - the left eye went "blind" so that
she could berely tell light from derk. Towards
the end of the summer, 1908, the sight of the

left eye slightly improved, so that she was able
to see her fingers, but not well enough to count
them.

The sight in the right eye was good up to September
1908. In September, 1908, all the teeth were
extracted with the exception of the canines two
and four incisors in the lower Jjaw, because they
were thought to be the cause - though sound - of
the severe headache which she had at that time,
(vide later); and a week after this the eye became
suddenly bad - she could see all right the night
before on going to bed, but the following morning
she could not see herself in the mirror. The
headache was still severe.

ror the next three weeks: she was unable to tell
the time and then the sight suddenly returned in
the right eye during the night, so that she could
see much better in the morning.

The sight in the right eye remained good and
improved during the next tortnight and she was
able to read s paper. She had had no treatment
during this time.

At the end of this fortnight, the sight of the
right eye rgpidly failed, apd, as before, it was
mostly notiggble on waking in the morning, an

during the following fortnight or thereabouts
the sight was so bad that she had the greatest
difficulty in getting about her own home.
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Then about the end ot the first week in nNovember,
1908, the sight in the right eye again began to
improve, and towards the middle of the ssme month
the headache almost suddenly ceased.

In the summer ot 1906 (patient, aet.22) she was
suddenly seized with severe headache, which was
frontal in character, generally over both eyebrows
but sometimes only over the right, and this head-
ache lasted without one dey’'s intermission (she

is particular about this) until the middle ot
November, 1908, when it practically suddenly
ceased. At times the pain was so severe, that she
had to go to bed, and in spite of treatment by her
local doctors nothing relieved it.

There was no cause so far as she knew; it had no
relation to the menstrual periods, and she hed not
had & cold nor influenzs previously,; and when in
1907 she hed intfluenza it hed no effect upon the
pain one way or the other, nor was the eyesight
worse as far as she remembers.

She says she has never hed eny nesal discharge,
and that she has none now.

From November 1908 to September 1909 the vision

in the right eye was very misty, and everyihing
appeared nearer than it really was; that of the
left remained much about the same, though during
the last few months she has seen better to the
extreme left than when an object has been directly
in front of the left eye; the sight in the left
eye was not sufficient to recognise objects,
however.

She was seen at the Shrewsbury Eye, Ear, Nose and
Throat Hospital on Septerrber 25th, 1909 and was
found to have double optic neuritis.

She was admitted an in-patient to the same insti-
tution on Novemeber 10th, 1909, and the eye
condition noted was Bi-lateral optic neuritis.

Vision Right . 6 lenses no help.
9
Left = Hand movements.

Treatment. Inunctions of mercury ointment for a
few days, and Burnham treatment for twelve days.
This latter consists of rubbing into the abdomen

R Guaicolis
Olei Olivae 8.8.
#wiat et Solve

Signature: 5 11 daily. -
and the administration of the two following:



R Tigecturae Nucis Vomicae 75 1h g
Acidi Nitro-hydrochlorieci diluti D
Aquae Chloroformi o1 7
Fiat et isce.
Sig.-One tablespoonful thrice daily.

vi

R Hydrargyri cun creta grsi
Pulvis Ipecacuanhae Compositi grsiiv
Glycerini Tragacanthse d.S.

Fiat Pilulae
Sig.-Cne three times daily.

The object of this treatment is to cause free
diaphoresis, and it is less depressing than that
obtained by hot air baths or pilocarpine.

The strychnine also helps in preventing depression.

The diaphoresis lessens the congestion of the
mucosa, and it the sinusdtis Dbe a "closed" one
may convert it into an "open" one,and promotes
the drainage of the cavity. Mercury is exhibited
for the beneficial effect upon inflammation.

She was discharged at the end of twelve days, when
the vision was Right _

o OOy

Left _ 6
36 .
There was no note made of the ophthalmoscopic
appearance.

Bhe remained perfectly well for the next fortnight,
and then the severe frontal headache returned and
lasted for a fortnight comstantly, and then
suddenly ceased.

The headache has never during the whole time been
associated with sickness.

She does not remember 6f the eyes were ever tender,
nor was there any swelling or redness of the
forehead.

Previous health. Has never had any serious illness
Mild influenza in 1907.

She has not suffered from rheumatism nor syphilis.

Family history. HFather died of consumptiop, her
mother is alive and well. The family consisted

of three, including the patient - one brother alive
and well: and one gister who died of kidney trouble.

Present Condition. She is a robust, healthy-looking
young woman. Heart and lungs are.héalthy
Genito-Urinary system. Menstruation normal, no

dysmenorrhoea nor metorrhagia.
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Urine :»1030. Faintly alkaline, no albumin nor sugar.

Haemopoietic System. The spleen is normal in size
and position, and the liver is not enlarged.
Cytology. Red corpuscles 4800000, whites7000.
There is bi-lateral enlargement of the thy%oid
gland (she comes from a goiterous district, and
it causes no symptoms.)

There are no signs of lead poisoning.

Nervous System. The headaches previously described
are unassociated with nausea and sickness.

Heflexes. Superficiasl are present.

Deep. Knee and wrist Jjerks healthy, No ankle clonus.
The right plantar is flexor, and the left is prob-
ably so, but is not very definite.

Sensations. To touch, heat, pain and cold are
healthy. -

No Rhombergism and no tremulousness.

There are no paralyses or paresis.

Ocular Conditions.
mxternally both eyes appear healthy; corneae, irides
and conjunctivae.

Muscles. The left eye diverges slightly, but the
movements are good and concomitant in all directions
Convergence 1is good.

There is no proptosis; and no oedema of the face
conjunctivae nor eyelids.

The lachrymal aspparatus is healthy.

There is slight tenderness on pressing the globes
backwards.

Pupils. They are equal in size and react to light
and convergence actively. Hippus is not present.
If the right be covered and uncovered, the
left pupil sctively dilates and contrscts respec-
tively, and when the left is covered and uncovered
the right only reacts very sluggishly and slightly.

On illuminating the temporal half of the left eye,
i.e. the blind potrtion, the right and left pupils
scarcely react, but on illuminating the nasal half
of the left bath the left and right pupils react
actively.

This test was very easily performed
accurately, and as the field of vision of the left
eye,may, I think, be called a hemianopsia, this 1s
Wernick's Hemianopic Pupillary reaction, and means
that the lesion is situated either in or below
the left optic tract.

Tension. Right and left normal.
Vision. Right = 6
9

= s of light in the temporal
Left Perception g e
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Ophthalmoscopically.

The media are clear in both eyes.

Right. The disc is very blurred and is swollen
+3D and the surrounding retina is hazy, and there
is a good deal of exudate in the centre of the dise
covering the vessels.

The arteries are considerably attenuated. but there
are no peri-vascular lines. The veins are very
engorged, but there are no haemorrhages.

Left. The disc is choked and dome-shaped, standing
out boldly from the rest of the retina + 4 D.

The whole retina is slightly oedematous and hazy,
and both the disc and the surrounding retina is
very streaked. There is some exudate in the centre
of the disc concealing the vessels.

The arteries both upon the disc and in the retina
are extremely attenuated and appear threadlike.

The veins. are engorged and ap pear enormous beside
the threadlike arteries, but there are no haemorr-
hages.

The veins are extremely dark in colour in both eyes
- more markedly so than is usually observed.

There is nothing locally in the fundus to explain
the visual ftield of the left eye.

The Visual Fields.pageéja.

Right. fThe field for white shows considerable
contraction in the superior field and extreme
contraction inferiorly. The fields of red and
green were too contracted to accutately chart by

5 m.m. test objects, and even with 12 m.m. test
objects the field for green is extremely contracted.
There is marked general contraction for red, but

in particular superiorly and inferiorly.

In spite of the marked contraction, there are no
scotomata centrally for red and green 1 m.m. sSquare
objects.

Left. A small island of vision is only preserved
in the temporal field.

NASAL CONDITIONS.

There is some obstruction to breathing, -
which is relieved by the cocaine sSpray.

Anterior Rhinoscopy. The septum is slightly devia-
ted. On the right side, the mucosa 18 engorged,
and more so on the middle and inferior turhinals,
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and on the left side the inferior turbinal fills
up the nasal cavity and is very engorged, the
middle turbinal is slightly engorged.

There is no pus anteriorly.

Posterior Rhinoscopy (after cocai@ing).

There is engorgement of the left inferior tur-
binate, and a very definite film of pus upon
the left middle turbinate.

The right side appears to be healthy.
Transillunmnination, the frontal and antral sinuses
illuminate well on both sides, the latter giv-
ing & pupil reflex.

Diagnosis.

The ocular symptoms date back eighteen months

in the right eye, &nd nearly two years in the
left, and although it is impossible to say defin-
itely that gross optic neuritis has been present
in both eyes all those periods respectively, yet
it is very possible, the only fact mitigating against
it being the absence of any atrophy, though this
does not necessarily negetive it, as I have seen
even & syphiltic optic neuritis last four months
without showing signs of atrophy, and at any rate
it has been present in both eyes during the four
months that she has been under observation.

The presence of bi-lateral optic neuritis with a
history of recent severe localised headache msuggest
at once an intra cranial cause, either tumour,

or abscess, but the entire absence of any other
nervous symptoms almost excluded this.

The rigkt visual field - altitudinal hemianopsia -
suggests the site of the lesion to be in the region
of the chiasma; and Wernick's Hemianopic Pupillary
reaction also proves it to be either below or
involving the left optic tract.

An intra cranial tumour or abscess in this region
would very probably cause  paralysis of the
ocular muscles by involvement of the 3rd, 4th or
6th nerves, 8and this did not havpen.

General toxic causes - disbetes, Bright's disease,
lead-poisoning and leucaemia were readily excluded.

I therefore concluded, from the nesal signs, and
the points given below, that this was & sphenoidal
Sinus causing oedema in the optic canals, which
the after-treatment proved to be correct.
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1. The headache was localised constantly to

the frontal region, and the suddenness of onset
and subsidence.

2. The rapid loss and return of vision on
several occasions.

3. The length of time the condition has lasted

- any intra-cranisl tumour would have either
subsided, e.g. tuberculous nodule, or have killed
the patient.

4. The general health was so good, which
would not have been the case with a genersal
toxeemia or cerebral tumour.

5. Under diaphoretic treatment, the vision
gf the left eye improved from light perception to
53 in twelve days (the diaphoretics relieved the
congestion of the mucosa of the ostium and &allowed
the contents to escape.)

Treatment.

Burnham treatment was again administered, and on
the second day pus was seen by anterior rhinos-
copy in the right superior nmeatus.

A few days later, the middle turbinates were
removed on both sides, preliminary to sphenoidal
sinus onerations. After this for ten days, the
temperature remained up to 1009, and further oper-
ation was delayed.

A fortnight later, both sphenoidal sinuses were
opened, and were found to contain muco-pus, which
was evacuated, and sixteen days later

Vision Right _ 6

oY,

Tieft - 6
| 2
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Case 3.

Chronic Right and Left Sphenoidal Sinusitis with
acuteExacerbation.

Double optic neuritis, hippus, contracted
fields, and scotoma; recovery.

J. 0., aet. 22. Hebrew. Oxford University Student.

He went to the Bristol Eye Hospital 30th Dec,}909,
because his sight was failing. He was found to
have & double optic neuritis.

Vision, Right_ 6 J 1 inches, with+.75 sph.+ .75 cyl.
12 %" 709 down out = 6

12
Left _n% ]’ 1 1ncnes with -3 sph. % pt.
Fields of vision, v1de page 75

He was transferred to the Ear, Nose and Throat
department as it was thought to be & sinus affec-
tion.

Nasal Condition. Jan. [4th,I510.

Complaint. During the last six years he has suff-
ered from severe headache, which is always local-
ised to the forehead and in particularly over the
left eye. TFor the last three months he has been
uneble to do any reading, because of the severity
of the pain; and during the last few months has
had pain at the back of the eyes.

He denies ever having any discharge from his nose,
but careful enquiry elicits that for & long time
crusts have formed in his nose which he has to
remove with his fingers and water; that his nose
always feels blocked up, and that in the morning
he feels choked by matter at the back of the
throat, hawking frequently before he can cough it
up, and that it reforms several times during the
morning.

Objectively, there is no swelling over the fore-
head nor cheeks.

Anterior Rhinoscopy. The septum is thickened and
80 deviated to the right anteriorly,and the left
Posteriorly that it is impossible to obtain a good
view of the parts, but there is a good deal of pus
in the middle and superior meatus on each side.

There is no pus in the naso-pharynx.
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Posterior Rhinoscopy. There is s good deal of

pus on the roof of the choznese and upon the middle
turbinals on each side.

Transilluminstion. The frontal sinuses illunminate
well, but both antrum very poorly.

General health and Present Condition.

He has had no serious illnesses, and he
is temperate in his habits.
All the organs are healthy.
Urine. DNo albumin nor sugear.

Nervous System.

The headache has never been associated with sick-
ness, nausea or fainting &attacks.

Reflexes. The superficial and deep are normal,
and the plantar is flexor. There is no ankle
clonus.

The sensstions to heat and cold, pain and touch
are normal, and there are no sbnormal sensstions.
There is no nystagnus.

Operation. He was advised to have a subnmucous
resection performed in order to straighten the
septum, pre'iminary to opening the sphenoidal
sinuses, as there was little doubt of the optic
neuritis being due to sphenoidasl sinusitis.

Jan 27th,1910. Ocular Conditions.

During the past three months he has had pain
at the bsck of his eyes, which has been so severe
lately that he feels that he can hardly keep from
tearing them out. The sight has been getting
worse lately, and he has not been able to read.

There is no proptosis.

The lachrymal apparatus is healthy.

There is considerable conjunctivael injection,
but the corneae and irides are healthy.

Muscles. The movements are good in &ll direc-
tions, but not sustained, because to do so causes
severe pain. The right eye squints outwards 10°
and although he can fix with his right, he prefers
to do so with his left - it is a concomitant
external strabismus; convergénée with the right

eye is only up to the middle line.

The eyes are so tender that he will hardly sllow
them to be touched.

Puplls. React to light and accomodation, and
hippus is moderately marked.
Tension. Right and left normal.
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Vision. Right with correction- 6
12

Left with correction- 6

9

Fields of Vision.
Scotoma was only examined for. There is a relative

negative central scotoma for red and green 1 m.m.
square in the right and left eyes.

Ophthalmoscopically.

The medie in both eyes are healthy

Right fundus. The disc is very hazy at the edge
and slightly swollen. The &arteries are small and
the veins are engorged and very tortuous, but
there are no haemorrhages. The superior vesséls
are covered in exudate near the disc.

“Left fundus oculi. The disc 1is considerably swollen
4+ 3 D above the rest of the fundus, but its edges
are well defined in a pale pinkish-red ring.

The centre of the disc is very hezy, and the
vessols are not well seen as they emerge. The
arteries are small, but the veins are engorged and
tortuous; there are no haemorrhages, but there is
some exudate on the inferior retinal vesséls.

Jan 28th, 191C. A Sub-mucous resection was performed
upon the nasal septum with cocaine ansesthesia.

Jan 3|st. His nose is very swollen externally,
and there is now a constant discharge of muco-pus
from the naterior nares.

He had a great deal of pain at the backs of the
eyes during the night, which necessitated a hypo-
dermic injeetion of morphine.

The headache is particularly severe to-day, and his
eyes are exquisitely tender to touch.

Pupils react in the manner previously described.
The Fundi present no fresh change.

The Visuael Fields tested by the direct method are
very markedly contracted, and the scotoms in the
left is almost absolute.

He has developed a typical follicular tonsillitis
with temperature 104.4°. Aspirin gr. x was admin-
istered four-hourly, and an ichthyol spray for the
throat.

Feb 2nd. The throat is now much better and the
temperature is 98.4.
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disc, and slight engorgement of the veins there is
nothing abnormal to note.

Left. There is no swelling of the disc: now, but
there is still some exudate in the centre obscuring
the vesseéls, and also upon the inferior retinal
vessels near the disc. There is some slight venous
engorgement .

There are no haemorrhages in either eye.
Fields of Vision.

Jan 5th, 19|1C0. There is marked concentric contr-
action for both red and white in each eye. Scotoma
was only testsi For by 2 m.m. od0jects and was not
present .page 74a.

Feb 15th. Both right and left show a good deal of
general contraction for white; it is most marked
in the temporal fields, especislly the superior
quadrants. ;

Red and green show mostly general contraction,
particularly the latter colour. At this date,
there are no scotome in either eye as tested for
by 1 m.m. square objects.Ppagejsa.

There is, allowing for much smaller test objects,
marked improvements in the visuval fields from those
of January 5th.

Diagnosis.

Although the sphenoidal sinuses were not operated
upon - because of the subsidence of the symptoms
and the ocular inflammatory processes, and also
the bacteriological report - there can be no doubt
that these ocular signs and symptoms were due to
subacute ¢« bi-lateral sphenoidal sinusitis lasting
some weeks, owing probably to the sinus becoming
almost "closed." The operation to straighten the
septum relieved the congestion of the mucossa,
and wes immediastely followed by & profuse nasal
discharge, with rapid relief of all oculer symptoms.

Of the ocular symptoms -- ,

There was bi-lateral optic neuritis, with
involvement of the papillo-macular bundle of fibres
and associated scotoma.

Evidently there was also considerable inflammation
of the orbital tissues, as shown by the pain on
muscular movements and tenderness on palpating the
globe, although no proptosis was present.
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-

The strabismus was due to the existing latent streb-
1s mus, being developed into actuel, owing to the
blurring of central vision from the presence of
centrel relative scotoma.

Case 4.
Probable Right and Left Sphenoidal and Posterior
Ethmoidal Sinusitis.

Macular guttate chorioiditis; extractions of
fields and central scotoma.

J. H., male, single, aet. 22. Farm labourer.

Came to the Shrewsbury Eye, Nose and Throat
Hospitel complaining of bad sight.

History. For almost two years the sight has been
getting worse, but he has not sought advise
previously.

Ocular conditions, Jan. |7th,I19]0.

There is no oedema of the forehead, orbit nor lids.
There is no proptosis.

The lachrymal apparatus is healthy; and externally
the eyes appeer healthy - conjunctivae, corneae,
and irides.

lMuscles. The movements and cornvergence are good,
and painless, and the muscular balance Dperfect.

There is no tenderness of the orbit, nor upon
palpating the globes.

Pupils. React to light, convergence and consen-
suelly actively, and hippus is not present.
Tension. Right and@ left normal.

Vision Right 6 6 _inches.
6 I 8~
Left 6 T 6 inches.
36 B/

Lenses no help in either eyes.
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Ophthelmoscopically.

The media in both eyes asre cleer and hesalthy.
Fundl Oculorum. The discs &re hagzy and somewhat
ill-defined, but they &are not swollen. There msy,
at some time, have been optic neuritis.

The vessels - arteries and veins - appear heslthy.
There is symetrical guttate chorioiditis of each
macular region, consisting of irregularly-placed
non-radiating milkish-white spots, without
pigmented edges.

Fields of Vision.page b6a

The fields for white show a marked loss superiorly,
slightly more marked in the left, and excepting &
slight neasal contraction in the right, the extent
of the rest of the field is very full.

The fields for red and green show considerable
general contraction, but the contraction is very
much more marked superiorly and inferiorly.

It will be noted that the field for green is
much more contracted than is the red.

Scotomata. There are centrel relative scotomata
in each eye for 1 m.m. square red, and 2 m.m.
square green, and sbsolute central scotomata for
1 m.m. square green in each eye.

2 m.m. red and 3 m.m. green can just be distin-
guished as such centrally.

General Health.

He has had no serious illnesses, and lives an
outdoor life.

The organs are &ll healthy, and there are no signs
of syphilis nor tuberculosis.

Urine. No albumin nor sugar.
Nasal Conditions.

On enquiry, he states that his nose has been
obstructed for a long time, and that he always
breathes through his mouth. The obstruction in
his nose has been much worse during the last four
months, particularly on the right side.

For several months past, there has been a slight
discharge from his right nostril only, but for a
very much longer time - he cannot remember the
exact time - there has been a great deal of matter



E.B. Case 5. Antero-posterior.

The frontal sinuses are well developed and healthy, and the

septum is slightly deviated to the right.



E.Bl Case 5. Lateral.
The sphenoidal sinuses are well seen and are large, extending
posteriorly to the dorsum sellae. The frontal sinus is well

developed and has & thick wall.
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to be full of pus and polypi, which were curretted
away .

In spite of prolonged after-treatment, the
headache and nasal discharge has persisted. The
frontal sinus was repeatedly washed out through
a frontal sinus canuls, but without obtaining pus
or giving relief,

Previous Health and Present Condition.

Other than an attack of influenzas four years
ago, she has had no illness.

She is always getting colds in the head
Menstruation healthy

Urine. No slbumin nor sugar.

She has hed no head injuries, does not smoke,
and is teetotal.

Ocular Conditions.

She has never noticed anything the matter with
the sight in her eyes.

There is no oedema of the 1lids nor conjunctivae.
Proptosis is not present.

The Lachrymal apparatus in healthy, asare also the
conjunctivae;, corneae, and irides.

Muscles. The movements and convergence are full
and painless, and Maddox rod develops no latent
strabismus.

Pupils. React actively to light, convergence,
and consensually, and hippus is not present.

There is no tenderness on pressing the globes
backwards.

Tension. Right and left healthy.

Ophthalmoscopically.

The media of each eye are healthy.
Fundi © Oculorum. Both of the discs show consid-
erable atrophic cupping and are quite white, par-
ticulerly the papillo-macular bundles. The vessels
are of fairly good celibre.
The changes are slightly more marked in the left,
in which there is &lso & Fuch's coloboma.

There is slight but very definite atrophy in both
optic nerves.

Fields of vision, vide page 80a.



E.J. Case 6. Lateral.
The sphenoidal sinuses are large and extend well under the
Pituitary fossa. Three of the posterior ethmoid cells are

well seen. The anterior wall of the frontal sinus is bowed

outwards.



Bidse Case 6. Antero-posterior.

The frontal sinuses are small, mesial and symmetrical, and

are healthy.
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" very roomy owing to the devistion of the septum to

the right. There is a great deal of pus in the
1eft cavity which comes from the middle and supe-
rior meatus.

There is no pus in the right cavity.

The mucosa is oedematous, paerticularly the left
inferior and middle turbinsls.

There is & lerge mass of muco-pus in the naso-
pharynx, which quickly reforms on removal.

By posterior rhinoscopy, pus is seen very high up
neer the roof of the chéanse and upon the middle
turbinates on either side.

Transillumination. The frontal sinuses illuminate
feirly well on both sides, but the antira very
badly.

General Health. He is & healthy looking ruddy
complexioned young man.

He hes hed no illnesses and no injuries to his
head; and there are no signs of syphilis or tuber-
culosis.

Urine. No slbupin nor supgar.

He is temperate in his habits, is teetotal anc
only smokes 1% ounces of tobacco per week.

Ocular conditions.

He does not complain of his sight, and he has no
headaches.

There is no proptosis, and externally the eyes
appear healthy in every way.

Muscles. The movements and convergence &re good,
and Meddox rod develops no squint. The Puils
react to light, convergence and consensually, and
hippus is not present.

There is no tenderness on pressing the globes bdck-
wards.

Vision. Right 6 -] 1 _inches.
5 ="
Left 6 J 1 inches.
5 T2~
Ophthalmoscopically.

The media in each eye are healthy.
Right Fundus. The disc is very pallid, and the
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arteries are very attenuated, besid& which the
veins appear engorged bit are normal. There is
a definite slight optic atrophy.

Left Fundus. There is some pallor of the papillo-
macular bundle, and the arteries are slightly
attenuated. The changes do not améunt to a
definite atrophy.

There are no other ophthalmoscopic changes in
either eye.

The Visual Fields. page 82a

In the right and left there is general contrac-
tion for all colours, but in particular the tem-
poral fields.

There is partial reversal of colours in the left,
the field for green being more extensive than
for red.

There are no scotomata.
Operation. Nov 17th,1909.

The middle turbinates were removed on each side,
and then the anterior walls of each sphenoidal
sinus.

The Right sphenoidal sinus wes very shallow, being
only of an inch in depth, but the left was shoe-
shaped, the upper part measuring 6 of an ihch,

and the lower part much more. 8

There was very severe haemorrhage obscuring all
the parts during the operation. The maxillary
antra were explored by Lichwitz's trochar and

TL
cagglé, but no pus was found.

Dec 6th. There is still a good deal of pus in

the superior meatus, but he can now breathe
through his letft nostril.

The Vision. Right — 6
Left —

oo on

Pupils. They both react to light and conver-
gence, but there is slight hippus.

Fundi Oculorum. There are no changes.

Visual KFields. There is practically no change
in character or extent; and there are no scotomata.
page 83
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lar |0th. There is still a 1lat of
vus in the sphenoidal sinuses which cen be seen coming
Inter relation. through the operation openings.

o imp;ovement hes taeken place in the sinus
condition, and no improvement in the visual
fields.

No other cause can be tound for the optic atrophy
and in the left eye there is pallor of the central
bundle in the nerve, which points to a toxic
origin.

Case 7.

Probable Right Sphenoidal Sinusitis.

Asthenopia, slight neuritis and contrac-
ted fields. Cure of the neuritis and impr-
ovement in the fields.

Miss . P. aet 18. Governess.

History. First complained of very sensitive teeth
in the upper jaw two years ago, in particular on
the right side. Six months later, the pain was
localised to just below the right orbit, radiat-
ing down the side of the superior maxilla and on
the outer side of the right eye, but not on to

the scalp; it was very severe.

She was treated by her doctor and dentist, but
without any relief, and she was then sent to
consult Dr Watson Williams.

There has never been more than the ordinary nasal
secretion.

She frequently gets pain at the back of the right
eye.

Objectively. There is no swelling of the cheek
nor forehggd, and no tenderness nor neuralgic

spots.

Anterior and Posterior Rhinoscopy show an entire
absence of pus, but the inferior turbinates

on both sides are considerably enlarged.

Transillumination. Both the frontal gn@ antral
Sinuses illuminate well, the latter giving a



M.P. Case 7. Lateral.

The sphenoidal sinuses &re small and are not well seen.

The frontal sinuses are larger by the lateral skiagram.



Antero-posterior.

Both frontal sinuses are small, particularly the left.
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pupillary reflex.

General Health. ‘
She is & plump, healthy girl of bright disposi-
tion, and she has always enjoyed good health.

All the organs are healthy.-
Menstruation and uriné are normsl.

Nervous System.

The headsche and pain are unassocieted
with sickness, and are not worse during menstr-
uation. ' :

The superficial retlexes are present, and the
knee-jerks are normel, and there is no ankle
clonus.

The planter reflex is flexor.

The sensations of touch, heat, cold, and pain

are normal, and there are no areas of anaesthesisa
nor hypergheesthesis.

The musculer power is not impaired.

Ocular Conditions.

She complsins that her eyes ache after
fine work and in bright light, and at times she
gets pain at the backs of the eyes.

There is no proptosis, and externally the eyes
are healthy in every way.

Musculer movements and convergence are gobdé
there is slight heterophoris corrected by 1
prism base upwards in the right.

The Lachrymel Apparatus is healthy.

There is no tenderness on pressing the globes
backwards.

The Pupils react to light, convergence, and
consensually, snd hippus is not present.
Vision: Right= with+4.75 sph. -

Le f-t = J 1 1] it ] =

ooy oo

6
9
(5}
9

Ophthalmoscopically.

The medis are clear and healthy in both eyes.
Right Fundus. There is slight blurring of the
edges of the disc, and the veins are tortuous.
It is a slight fine neuritis.

Left Fundus. The disc is rether more blurred
than the right, and there is some exudate an

. |
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the inferior retinal vessels near the dise.
Slight but definite neuritis.
Visual Fields.

Patient not meunstruating and nose untouched.
Right. There is a good deal of general contrasc-
tion, esrpecially for colours. There are mno
scotometea.

Left. The contrasction is general, and very marked
especially on the tem;oral side.

The Diagnosgis of the cause of this petient's
trouble was very uncertain.

As the pain and headache was so0 severe that she had
not been able to earn her living of late, and as
there were certain symptoms suggestive of sphenoi-
dal sinusitis trouble - enlarged inferior turbin-
ates, pein at the backs of the eyes, contracted
visual fields and slight neuritis, it was suggested
that operation upon these sinuses might cure the
condition,%she readily consented.

Operation. Nov 10th,1909. The sphenoidal sinuses
were explored and found to be epparently healthy.
They were very small, the right only measuring

antero-posteriorly ith of an inch, and the left ;.

The middle turbinates were glso removed.

Nov 12th. Has had very severe headaches since the
operation; there is & little watery discharge
from the right side.

Nov 26. Has been entirely free from pein during
the last seven days.

Nov 29. She now feels quite comfortable and is
free of headache. There is no nasal discharge.

Oculer Conditiomns. WNov 29th.
She has no pein at the backs oif the eyes now,
can see better,and read without being tired.

Vision: Right with correction.6 j j
5
Left u f =0 g1
5
Fundi Oculorum. The right and kett discs are now
quite clear, and the exudate on the left inferior

retinal vessels has been absorbed, and the vessels
aprear normal; this sgrees with the improved
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vision and visual fields.

visual fields (not menstruating).pagesto..

There is marked improvement for all colours in
both eyes, and particularly in the letft, and this
though the light was dull, and bright on the former
occasion.

This genersl and ocular improvement occurring so
repidly after sphenoidal sinus operation, and when
medical treatment extended over two years had
failed is very suggestive that the cause was in
the sphenoidal sinus, in spite of the fact that
there was so little evidence of disease in

these sinuses.

Case 8.

Right and Left Sphenoidal and HKthmoidal Sinusitis.
Syphilitic Choricido-retinitis.

Mrs M.D. Aet 42.

ceme to the Nose and Throat department complaining
of headache end nasal discharge.

For several years past, she has suffered from head-
aches mainly over the left eyebrow, and which is
worse in the morning. There hes been discharge
from the nose for sbout the same period, which is
constent, but is always worse in damp weather and
when she has & cold; and she frequently has to
hawk matter up from the throat.

Objectively.
The letft frontel region, and perticularly the
supra-orbital noteh, is tender to slight pressure.

By anterior rhinoscopy, the mucosa is pellid and
there is pus far beck in both superior meatus.

Posterior rhinoscopy. There is pus in the roof
of the choanae.

Sinusitis ot the posterior ethmoidal and sphenoi-
dal sinuses was diagnosed.

October, 1909. The sphenoidal sinuses and Post-
erior ethmoidal sinuses were explored and polypoidal
tissue removed. There was however not very much

pus.
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General Health. 6th Nov.,1909.
She ¥§oks well and has no complaint, ex-
cepting the QQdaches.

All the organs appear healthy.

There is a definite history of syphilis; she
suftered from a prolonged sore throat during the
fourth pregnancy, and there are some twenty scars
upon the legs, some of whieh are probably the
result of syrhilitic ulcerations, and others due
to varicose ulceration.

Family History.

1st child is healthy, aet. 10.

2nd child. died aet 3 weeks, full term. no cause
known.

3rd child. aset. 7.

4th child. set. 6, both apparently healthy.

5th child. iscarriage.

6th. Dead born.

7th. Dead born.

8th. Female. 20 months old, suffering from

marasmus, and an enlarged liver.
Menstrustion and urine healthy.

Ocular Conditions. Nov 6th, 1909.
She complains that she still has head-
ache over the left eyebrow.

She can see all right during the day, but
at night the sight is so bad that she blunders
into things.

There is no protosis.

The Lachrymal apparatus is heelthy, asere also the
corneae, conjunctivae, and irides. There are no
signs of o0ld iritis in either eye.

The pupils react very sluggishly to light, con-
vergence and consensually.

Muscles. She has pain when she looks downwards
and in snd out, but the movements are good; but
convergence is weak and Maddox rod revelops a
slight external strabismus.

There is no tenderness on pressing the globes
backwards.
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Vision: Right 6 lenses no improvement.

I3
Left 6 i n "
36
Ophthelmoscopically.

The medie in each eye are heaslthy and there are
no synchisis in the vitreous.

Fundi Oculorum. There is much diffuse chorioido-
retinitis in both eyes, and in the right there

is a large patch of chorioidal strophy just above
the macula extending from the disc outwards
measuring about two-and-a-half discs's diameter
long by about two wide. The inflammatory changes
ere not active.

The vessels are slightly attenuated, but the discs
are apparently healthy.

Visual Fields (tsken after operation)
Patient not menstrusting, and there is very little
discharge from the nose.

Right. There is marked genersal contraction for
white, and also for red and green, but the infe-
rior part of the field for the two latter is almost
hemianopic. This loss of the inferior field
corresponds to the large area of atrophy described.

There is no scotoma centrally for 1 m.m. square
objects, but there are peripheral scotomata.

Left. There is extreme general contraction for
all colours, and there is an absolute central
scotoma for 1 m.m. green and & relative for 1 m.m.
red. 5 m.m. square red and green can be distin-
guished as such centrally, but the fields for red
and green could only be charted for 20 m.m.
objects.

The visual fields sre dependent upon the retinal
changes, which are due to syphilis, which is also
very probably the cause of the sinusitis.



M.D. Case 8. Antero-posterior.

They  -are healthy.

Th. 3 X , i
€ anterior gipmoid cells are well seen on either side of

the nasel bones.



TeSs Case 9. Antero-posterior.
The frontal sinuses are healthy and well developed, the left
being slightly the larger. The septum is mesial.

A metopic suture is well secen.
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Case 9.

Chronic Right and Left Sphenoidal Sinusitis.

Contracted visual fields worse
after operation.

Miss T.S., aet. 28. Seamstress.
Nasal Conditions.
-She complains of headache and nasal discharge.

History. During the past eight years she has been
unable to breathe through her nose. During all
this time there has been a constant discharge from
both nostrils and into the back of the throat,

and severe headaches.

The headache has practicelly been constant and
situsted either in the brows or at the back of
the head.

She came to the Ear, Nose &nd Throat department
in April, 1909, and Anterior rhinoscopy at this
date showed & great deal of pus, together with
polypi, in the left nasal cavity, and some pus in
the right.

The polypi were removed and the nose was douched
out with alkaline lotions for some months, but
without improvement.

October,1909. There is rather more discharge
from the nose and the headache is as had as ever.

Anterior rhinoscopy. The middle turbinates are
very engorged and oedematous, snd there are a
few polypi in the left nasal cavity. There is a
good deal of pus in both cavities, but it is
impossible to see where it comes from.

There is a lot of pus on the posterior pharyngeal
wall.

Posterior Rhinoscopy. The inferior turbinates
are oedematous and pale, and there is much pus
in the roof of the choanae.

Transillumination. The frontal and antral sinuses
on both sides illuminate well.
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inferior meatus, and no pus was found.

The middle turbinate bones and the sphenoidal
sinuses on both sides opened. There was very pro-
fuse haemorrhage, and the latter part of the oper-
ation was performed by the sense of touch only.

After-treatment. The spnenoidal sinuses were
washed out daily, and they contained much offen-
sive pus.

Nov 26th. There is still much foul-smelling pus
washed out of the right sinus, but only a little
from the left.

Vision. Right __%
-6 with correction in each eye.

9
Fundi. In both eyes the discs are slightly hazy,

but there is no swelling, and no engorgement of
the veins.

Tisual fields. pageqgia
(Patient not menstruating and the sinuses have
not been syringed out.)

The fields for white in both eyes are very. markedly
contracted compared to those of Oct 27th, but the
fields for red are much about the same, and there
are no scotomata.

There has been slight felling-off in the central
vision, marked contraction of the fields, and some
haziness of both discs since the operation.

Dec 28th,190%. There is still pus in the post-
erior nares; and very little improvement in the
headachses.

The opening in the sinuses were still further
enlarged to-day.

Feb 20th,I1910. There is now no nasal discharge,
and she is free of headachs.

Wisdon Right - 6
Left g 5
e iy
9

Fundi. There are no active changes now.
Visual Fields. P2gegza

There is practically no change, and they are still
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very contracted. Doubtless some of this contrac-
tion is due to debility resulting from the oper-
ations, but when rapidly tested by the direct
method with a 3-inch square of white paper there
is very marked contraction, especially on the
temporal side, showing that it cannot be due to
fatigue entirely.

Case 0.
Probable Chronic Right and Deft Sphenoidal and

Posterior Ethmoidal Sinusitis.

Mrs A.M.S., aet.33, Housewifs.
Complaint and History, March 4th,I1910.

She came to the Ear, Nose and Throat depart~
ment because for the past ten years she has suffer-
ed from severe headache and nasal discharge.

The headache has always been frontal in situation
and constant, but is worse during the menstrual
periods, and there is frequenitly pain at the backs
of the eyes.

The discharge comes from both nostrils, but a good
deal goes backwards into the throat, and it is
often like "congealed blood," and she has found
that by steaming the face the discharge is
increased and the headache becomes less severe.

Both tle discharge and headache started without
any known cause, and the headache is so severe
that it makes her 1life a misery.

Objectively.
There is no swelling nor tenderness of the face
nor forehead.

Anterior Rhinoscopy. There is no pus in either
cavity. The mucosa is somewhat atrophied, and the
bosterior pharyngeal wall can be seen - there are
no crusts nor ozoena.



Aol\i}oS. C&Se IOo La'ﬁel"al.

The sphenoidal sinuses extend under the pituitary fossa.



A.M.S. Case 10. Antero-posterior.

The septum is mesisl, and both frontal sinuses are small and
heealthy.

The antre ere lerge.
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There is a large mass of yellowish muco-pus on the
posterior pharyngeal wall, and & smaller portion
of chocolate-brown mucoid material.

Posterior Rhinoscopy. There is & good deal of pus
upon the roof of the choanae and upon both middle
turbinates.

Transillumination. The frontal and antral sinuses
all illuminate well.

Diagnosis. Considering the symptoms, the nasal
findings and the visual field contractions, sinusi-
tis of the sphenoidal or posterior ethmoidal
sinuses was practically certain.

Previous Health and Present Condition.

Her first child weas dead born six years ago,
at which time she suffered from albuminuria and
fits, and since then she has had passing attacks
of albuminurisa.

Second pregnancy,4 years ago, was an ectopic gesta-
tion and the left ovary was removed.

Has slight dysmenorrhoea.
Urine: Spc. G. |015. No albumin nor sugar.

She has never had influenza, and does not suffer
from recurrent colds.

There are no signs of syphilis nor tuberculosis.
Her health is pretty good, but she always feels
tired.

Ocular Conditions. March 5th,I1910.

She often has pain at the backs of the eyes,
and she cannot see to sew or read for any length
of time together. Externally,the eyes appear
healthy - corneae, conjunctivae and irides, and
also the lachrymal apparatus.

Muscles. The movements and convergence are good
and painless, but Maddox rod develops a latent
hyperphoris, which is corrected by a 10° prism
base down in the right.

There is no tenderness on pressing the globes
backwards.

Pupils: react to light, convergence and consen-
sually, and hippus is not present.
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April 12th,1910. She is now quite free of all symptoms and there
is no nasal discharge. z

N.B. The great extension of the fields for green in spite of the
dull light. =
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Ophthalmoscopieally the eyes &re normal.

Vision: Right _ 6 J
dJ

= -

5
Left -6

o

Visual Fields, page 954

The right end left fields for white show
slight concentric contraction, which is much
more marked in the field for green.

There ere no scotomats.
Operation. Merch 6th,1910.

The antra were explored by Lichwitz cann-
ula passed into the cavities and found to be
healthy. The middle turbinates were removed and
the sphenoidal sinuses opened, and were appar-
ently healthy.

March |7th. She feels much better and has no
headache nor obstruction in the nose and less
discharge.

There is no pus by anterior or posterior rhin-
0SCODPYy now,

GROUP B.
Case 11.
Left Anterior Ethmoidal liucocele.

Epiphora; slight optic atrophy;
visual fields full.

John T., aet.54. Blacksmith.

History and Complaint.

He came to the Bristol General Hospitel in
January, 1910, because of swelling on his nose.
Thirty-one years ago his nose was struck with
& sledge hammer, since when it has always been
very crooked, but caused no trouble - no obstr-
uction to breathing and no discharge.

During the last four or five months a swelling
has greadually formed upon the left side of his
nose, and apart from watering of the left eys,
has caused no trouble, and is quite painless.






Nasal Conditions.

The nose 1is so bent over to the 1léft, that
the bridge, which is very flattened, rises
gsharply on the 18ft side at right angles to
the inner canthus.

The swelling complained of extends outwards from
the left side of the bridge to almost the inner
corneal margin, and is almost in contact with
the conjunctive, and upwards as far as the naso-
orbital angle, and downwards to the lower edge
of the nasal bone, whilat enteriorly it is on
a level with the bridge of the nose.

a
It isasemi-tense and elsstic swelling, without
egg-shell crackling and about the size of the
terminal phalanx of an average thumb, and is
dark-red in colour from chronic venous congestion.

The mucosa is & little congested, but there is
no discharge of any kind seen by anterior

rhinoscopy, but the septum is so twisted that
no view of the posterior part can be obtained.

The Naso~xPharynx is healthy and all the parts
seen by posterior rhinoscopy.

Diagnosis.

Owing to the extent of the swelling, the
absence of nasal syvmptoms, eand the incomplete
fluctuation, it was thought to be a sarcoma,
but the operation proved it to be an Ethmoidal
Mucocele.

Operation. Jan 28th,I1910.

An external incision was made over the
prominence which was then found to be cystic,
and upon opening into it, a large quantity of
chocolate-coloured mucus was evacuated. The
cavity communicated with the nose by & large
opening either through, or just posterior to,
the lachrymal bone. The tear sac was excised,
the cavity scraped and sewn up with a drein on
to the face, and by the sixth day the wound
had healed by first intention.

General Health.
Is good, and he has had no illnesses of
importance, and all the organs are healthy.

Ocular conditions. Feb lst.
He complains of watering of his left eye,

%n% that his sight has not been very good of
ate.
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There is no proptosis, nor outward displacement
of the globe.

The Lachrymal sac is greatly displaced, but
there is no dacryocystitis.

and apart from insection of the ocular conjunc-
tiva opposite the swelling, externally the

eyes are healthy.

lluscles. The movements and convergence are good
and palnless, and laddox rod develops no latent
strabismus.

There are no signs of orbital periostitis, and
no pain on pressing the globes backwards.

The pupils react to light, convergence, and con-
sensually, and hippus is not present.

Vision: Right = 6 with+1l sph=6 + 4 sph=J1
2 J 14 )
— n n " " 1
Left = I% 7 14 = _g_ J1
Ophthalmoscopically.

Right and Left. The media are clear; but
both optic discs are very pallid, and the vessels
are attenuated, and there is & marked scleral
ring around the right disc.

There is some atrophic cupping.
Visual Fields. page qéa
These could not be taken till after the
operation, as the swelling on the nose was so
much in the way.
Allowing for the very bad light and the deform-
ity of the nose, the visual fields are full.
G RO UP C.
Case 2.
Left Frontal MMucocele or Chronic Frontal Sinusitis.
Proptosis; wvisual fields normal.
Henry Barret, aet. 65. llotor-car cleaner.
Complaint and History.
A swelling began to form at the left orbito-

nasal angle more than twelve months ago, which
broke, discharged and healed seversl times, and
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General Health.

He is a healthy man. There are no signs of
syprhilis nor tuberculosis, and all the organs are
healthy. He has never had intluenza or any other
serus illness.

Nasal Conditions.
He is quite sure that there never has been
any nasal discharge.

There is no tenderness of the frontal region.
A probe can be passed in the sinus slightly
backwards and then upwards into the left frontal

sinus.

a
Anterior Rhinoscopy. The mucosa is_good deal
atrophied, and there are some crusts, but there
is no . ozoena; the left inferior turbinal is
adherent to the septun.

Posterior Rhinoscopy. There are a few crusts
about the septum,and the turbinals are pale.

Diagnosis.

This has either been a chronic frontal
sinusitis or a mucocele of that sinus. More
probably the latter, because of the bony disten-
sion, absence of pain and headache, and the normal
visual fields, and the discharge being more or
less mucoid.

Marech 7th,19106. Under treatment by nasal douching
with Dobell'‘s recipe the sinus has healed over.

The ocular conditions are the same as a week ago.
No operative treatment was advised.
Visual fields. page §éa

The fields for white and green in both eyes
are full, and there are no scotomata.

Case 13.
Right and Left Chronic Krontal Sinusitis.

Diplopia; weakness of right superior oblique;
marked hippus; visual field contraction.

Harry P., aet. 32. Commercial traveller.

History. Eleven years ago he began to be troubled
with headache over the eyebrows for which he con-
sulted two oculgists, and was ordered correcting
lenses, but without relieving the headache, and



-

H.P. Case 153. Antero-posterior.

The anterior wall of the right sinus had been removed some time
before the skiagram was taken, as there is only one layer of
bone, & white patch is seen, on the left side there is & very
deep shadow over the frontel sinus - it is diseased.



H.P. Case 13. Lateral.

The sphenoidal sinuses are small.
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this continued for five years before any cause could
be diswovered. His nose had been obstructed all the
time, and he was then sent to Dr Watson Williams,
who found both nasal cavities full of polypi, and

a very much deviated septum. The polypi were
removed and the septum was straightened; up to that
time he had had no nasal discharge, but from then
onwards it was profuse, though the headaches were

no better. The polypi recurred, and were repeatedly
removed during the next five years.

About one year ago, the headache - which was always
located to the forehead - became so severe that he
was absolutely unable to do his work, and being in
London, he saw Ur Dundas Grant, who advised an oper-
ation upon the right frontal sinus. This was per-
formed, and for a short time the headache was very
much better, but it returned as badly as ever.

He still has a great deal of nasal discharge, which
tends to form crusts, and which he has to remove
with his handkerchief.

Nasal condition. Jan 10th, 1910.

Objective. There is a large depression over the
right brow from a former Killian operation. There
is tenderness of the left brow and supraorbital
notch, but no swelling.

Anterior Rhinoscopy. There are polypi in the right
and left nasal cavities, and pus in the superior
and middle meatus on the letft side., and there is
also pus in the floor of the post nares.

Transillumination. The right and left antra and left
frontal sinuses illuminate well, and the right
frontal very well (it has no bony wall .)

Jan 15th. Under local anesthesia, the polypi and
porions of both middle turbinates were removed.

The right and left antra were explored by Lickwitz
and found healthy. The right fontal sinus was
washed out, and no pus was found. The right and
lett sphenoidal sinuses were washed out and explored
and found healthy.

He was advised to Rave the leift tfrontal sinus oper-
ated upon.

General Health and Previous Illnesses.

Apart from headache he has enjoyed good health
He has never had influenza nor syphilis.
Urine healthy.

Ocular conditions. #eb. 23rd,1910.

He believes that the sight is not as good as it was
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s few months ago. He has pain and the sensation of
fire at the backs of the eyes.

For several months after the right sinus operation,he
saw double, and he still does if he looks down and to
the left, one object appearing to be three inches
above the other.

There is no proptosis, and the lachrymal apparatus is
healthy.

Muscles. The movements are good &nd painless, but

he cannot converge beyond 20 c.m. There is no obvious
squint, but Meddox rod shows insufficiency of the right
superior oblique. There is slight tenderness on
pressing the globes backwards.

Pupils. Both react to light, convergence, and consen-
suelly, but on concentrating the light hippus is
marked and they remain dilated.

Vision. Right with + 2 cyl. axis vertical = 6 J1
|12
left with + 1 cyl. axis vertical _ 6

§Jl

Ophthalmoscopically both eyes are healthy.

Visual Fields.

The right and left show some general contrac-
tion for white, and very markedly for red. He is
colour blind for green.

There are no scotoma.

Operation. Feb 23rd.

A Watson Williams osteoplastic operation
was performed upon the left frontel sinus. It was
well developed, but did not extend far back into
the orbit; it was full of pus and polypi. Part of
the inner orbital wall was removed.

March 3rd. The headache is very severe, and the ant-
erior wall of the sinus is reddened and inflamed,
and there is a great deal of nasal discharge.

March 16th. He has not been free from headache once
Since the operation, and there is still some pus in
the nose.

Ocular conditions show no change.

Vision: Right -

|
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Visual Fields. Page/O/Q.
The fields for white and red are slightly more
contracted.

The Frontsl Sinus was probed to-day under &n anaes-
thetic, and a small sequestum was removed from the
lower part of the sinus, everything was otherwise
satisfactory.

Cas e 1 4.

Chronic Right and Left Frontal Sinusitis, with Bony
Expansion of the Anterior Walls.

Visusal field contractions.

S.B., aet.28, Clerk.

History. His trouble began five years ago with severe
hesdache confined to the left brow, and which he
believes followed upon a severe cold in the head.

At this time the eyebrow and eyelids were so swollen
that he could scarcely see out of his eye, and an
antral abscess on the left side was opened.

Since that time he has suffered from almost constant
hesdache and discharge from his left nostril, never
from his right.

During the summer of |509, several intra-nasal oper-
ations were performed &t the Bath Hospitel, end in
September of that year the left frontal sinus was
explored externally through the eyebrow, since when
there has always been & discharging sore.

Nasal Conditions. Feb (4th,I1910.

There is a discharging sinus in the left eye-
brow, which leads into the left frontal sinus. The
brows are very markedly prominent and rounded, as if
from dony expansion.

Anterior Rhinoscopy. There is a good deal of pus

in the left middle nassl cavity, which comes from

the middle meatus. There is no pus in the right cav-
ity. The left middle snd right inferior turbinals
are greatly enlsrged and oedematous.

By Posterior Rhinoscopy there is & good deal of pus
seen in the left middle mesatus.
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S.B. Case 14. Lateral.

The great size of the frontal sinuses, and the bulging

of the anterior wall, are well seen.



S.B. Case 14. Antero-posterior (poor skiagram).

The skiagram should be held three feet distent; when the frontel
sinuses can be seen extending outwards to the fronto-orbital
eangle and upwards to the forehead limit. There is a very
thick septum bwitween them.
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Trensillumination. The right and left antra illumin-
ate well as also the left frontal sinus, but the right
frontal 1is very poor.

Ocular Conditions. Feb 22nd.
' His sight is good and he has never hed any

attacks of bad vision.

There is no proptosis. !
The lachrymal apperatus is healthy, as is &lso the

cornese, conjunctivee, and irides.

Muscles. The movements and balence as tested by
Maddox bar are perfect.

i ight; con-
Pupils, are equal in size and react to light,
veggenée, and consensually, and hippus is pot present.
There is no tenderness on pressing the globes back-

wards.

Visi + Right 6
Jision: ig -2 5
Left ____% I

Ophthalmoscopically, both eyes are healthy.

The Visual Fields (nose untouched), page /024

The fields for white in both eyes are slightly gener-
ally contracted, end both show some loss of the
superior field corresponding to the prominent brows.
Both the fields for green show some concentric
contraction, but there is merked contrection of the
right temporal field.

There are no scotomata.

Operation. Feb 23rd. :
A VWetson Williems osteoplastic operation was

performed upon both sinuses.

The left frontal sinus was found to communicate with

the right through the partially destroyed septum.

They are very large, extending outwards to the exter-

nal anguler process on either side, upwards for 2%

inches, and backwards between the orbital plates for

5/8th inch.

They were full of foul smwlling pus.

A culture from the pus showed Gram-positive coceil,

with & preponderence of streptococci.

Feb 26th. Is quite free of headache.

lisrch |6th. There is very little nasal discharge now
and the external wounds have almost healed.
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Vision: Right _ 6 Left .6
5
Ophthalmoscopically, the eyes are healthy.

Visuval Fields, page/03a , are not quite so full, but
the 1ids are oedematous- -and the palpebral apertures
smell.

GROUF D.

-

Case |5.

Sarcoma of the Right Antrum and Polysinusitis
and Recurrent Polypi.

Decrocystitis; post-neuritic atrophy or
chronic glaucome; contracted fields.

John T., aet.73, married, brick msker.

Attended the Shrewsbury Eye, Nose and Throat Hospital
Dec 295th, 1909, complaining thaet both nostrils had felt
blocked for some months past, and that it is associa-
ted with a great deal of discharge.

At this date, seversl polypi were removed from tlie
right cevity under cocaine.

Jan 19th. The blockage and discharge are as bad &s
ever, and during the last week he has had severe
pain in the right cheek and brow.

Externally. The right cheek is considerably swollen
the swelling being mainly bony and but very slight in
the soft parts; it is very tender, but there is no
egg-shell crackling. There is no tenderness of the
frontsel region.

Anterior Rhinoscopy. The right and left nasal cav-
ities are full of pus and polypi, which latter are
growing from the superior and middle meatus.

The mucosa is generally very oedematous and "boggy"
particularly in the inferior turbinals.

Pus is so freely secreted on both sides, that it is
impossible to get the cavities cleaned out.

There is a large mass of pus on the posterior pharyn-
geal wall, and in the floor of the post nares
together with polypi.

Transillumination- The frontal sinuses illuminate
well, but the antrs scarcely at all, and it is par-
ticularly bad on the right side.
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General Health.

For his age , he is a strong end apparently
healthy man, and has been at his work up to the day
of his coming in.

A1l the organs appear healthy.
Urine. Faint trace:of albumin.

Ocular Conditions. 20th Jan.,

He complains that he has not seen well for
some months now. There is no history of halos
around lights, or of attacks of bad vision.

There is no proptosis in either eye.

The lachrymal apparatus is heeslthy in the left eye,
but there is a large dacrocyst in the right, full of
pus which unpon very slight pressure readily empties
itself into the nose.

There is some conjunctivitis in the right eye, but
otherwise both eyes appear healthy externally.

Muscles. The movements and convergence are good and
painless and lMaddox rod develops no squint.

There is slight tenderness on pressing the right
globe backwards, but there is no sign of orbital
periostitis.

Pupils. Both reasct to light, convergence and consen-
sually and hippus is not present.
The anterior chambers are rather shallow.

Tision: Right-_.én no lens helps.
Tett o6 M om r

|2
Tension. Right and Left normal.

UIU\-—'I

Ophthelmoscopically. Right and Left eyes.

The media are clear and healthy. The discs
are pale, and on the outer side are merged into the
surrounding retina from 0ld neuritis. The arteries
and veins are very attenuated.

There is a good deal of cupping of the nerves and some
of the vessels bend fairly sharply at the edges, and
it is very difficult to say whether it is due to the
atrophy only, or to chronic glaucoma in addition.

The Visual Fields. Page /04Q

The fields were only taken for white because
of his great age. In the right, there is extreme
general contraction with almost complete loss of the
naseal field especially the inferior quadrant - it is
& typical field of vision of glaucona.
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The left shows verg extreme general contraction.
There are no scotomata.

Diagnosis. There is very marked atrophy of both nerves
and there has been some neuritis; but whether the cup-
ping is entirely due to atrophy or to glaucoma is
difficult to say, but the field of vision in the right
eye rather points to glaucoma.

Opsration. Jan 2I1st,1910.

The inferior turbinals were partially.removed,
together with &s many polypl as could be seen. There
was such profuse haemorrhage that the nose had to be
firmly packed, and this continued on and off for
four days.

This severe haemorrhage, together with the bony swell-
ing of the right cheek with the dacryocystitis and
recent history, led to & suspicion~of its being of a
malignant nature; a portion was therefore removed.and
found to be a malignant sarcoma.

No further treatment was advised.

The causal relation cannot be proved in this case,
but it is extremely probable.

Case 15.
Acute Left Antral Sinusitis with Necrosis.

No ocular disturbances. Very slight temporal
contraction in the left eye.

Henry B., aet.37, married; Post Office Linesman.

Came to the Shrewsbury Eye, llose and Throat Hospital
Dec 30th,1909, complaining of swelling in the left
cheek and palate.

He caught a severe cold one month:ago, and & week
later he had a great deal of pain over his left eye
and in the left cheek, which became very swollen and
tender, and whilst the cold lasted there was & great
deal of discharge from both nostrils.

As the pain persisted in his left upper jaw, he con-
sulted a qualified dentist who extracted three of the
teeth in the left upper jaw, and a few days after the
extraction of the teeth the palate began to swell and
was very painful.
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Objectively.

There is considerable swelling of the soft part
of the left cheek and it is very tender.
In the hard palate mid-way between the middle line
and the teeth margin there is & large swelling semi-
elastic on palpation.
There is no laceration of the gums, and they are
quite healed.
Anterior Rhinoscopy. There is a film of pus in the
left middle meatus, but not in any quantity and none
in the right nasal cavity.

Vision: Right .

Teft

wjovai|on

Jan 1st,1910. Under gas, the swelling was incised,
and much curdy pus was scraped away and & large area
of dead bone was felt in the hard palate, but not in
the alveolar process. -

The cavity was dressed and packed thrice daily, and
tablets of formemint wereordered to be sucked two-
hourly.

Jan |3th. There is not a great deal of pus from the
wound now. A probe was found to pass through an open-
ing in the centre of the left hard palate,intd the
antrum which was washed out through a Eustachian
catheter, but there was no pus.

He was to have some of the dead bone removed,.
but before this could be done he hed to leave the
Hospital, and he was lost sight of.

General Health. Has always been good; and he is tem-
perate in his habits.

The urine is healthy, and there is otherwise nothing
to note.

Ocular conditions. Jan |3th,I|910.

He has no complaint.
There is no proptosis.
The lachrymsl epparatus, corneese, conjunctivae, and
irides are healthy.
Muscular movements and balance are perfect.
There is no tenderness on pressing the globes back-
wards, and there are no signs of periostitis.
The Pupils react actively to light, convergence and
consensually, and hippus is not present.

Vision: Right _ Left

6
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Ophthalmoscopically both eyes are healthy.

Visuel Fields.

The fields for white and red in the right and
left are particularly full excepting for a very slight
temporal contraction in the left.

There are no scotomata.

Case 17.
Bi-lsteral Chronic Antral Sinusitis.

Marked hippus; other ocular
conditions normel.

Ellen C., aet.l5, Domestic servant.

Complaint and history.1909
She has had difficulty in breathing through

her nose during the past two years, &and also & dis=
charge from both nostrils.

She has not been troubled with headache.

Anterior Rhinoscopy. There is pus in both middle
meatlUs and on the floor; the inferior turbinates
are very engorged.

There is & 1little pus in the floor of the posterior
nares.

Transillumination. The frontal sinuses are small, but
illuminste well, and the antra on either side very
_poorly.

Operation. June, |509.

Both antra were trephined into and pus evac-
uated, but the patient developed scsesrlet fever three
deys later, snd she was not seen sgeain until Januvary,
1910, when she complained that her symptoms were as
bad as ever.

By Anterior Rhinoscopy, there is much pus and several
polypi seen below the middle turbinals on either side.

Jan 28th,1910. Both antra were curretted, and much
polypoidael materisl was removed.

Jan 31st. The cavities are washed out daily, and there
is now very much less discharge.
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Generel Heslth and Previous Illnesses.

Her health is good, and apart from scarlet
fever she has hed no illnesses of importance.
Urine: No albumin nor suger.

Menstruation has not yet started.

Ocular Conditions. Jan 3|st (after operstion)

She has no complaint.

There is no oedema nor tenderness of the cheeks

nor supra-orbital margins.

There is no proptosis; and externally, the eyes are
healthy.

The lachrymal spparatus is healthy and competent.

luscles. ;
The movements and belance sre good. There is no
tenderness on pressure. of the globes backwards.

Pupils. Both reasct actively to light, convergence,
and consensvally, but when the light is concentrated
upon them hippus is very mearked, and they come to

rest two-thirds dilated. This was confirmed two days
later.

Vision: Right _ 6 = No improvement by lenses.
9

é Jl " 1t " ]

Left

I

9
Ophthalmoscopically tle eyes are healthy.

Visual Fields.

The fields for white in each eye &re partic-
ularly full, but there is_apparently some contrac-
tion for green, which I believe is only apparent
depending upon her somewhat feeble perception for
colours. She recognises green &s yellow very much
furhter to the periphery. (There is & good deal of
yellow in the green used.)

There are no scotomats.

Case |8.

Chronic Right and Left Antral Sinusitis with Recurr-
-ent Polypi.

ﬁ%henopi&: latent internal strabismus; visual

field contraction,and extension after operation;
slight hippus.

Miss E.G., aet.2|, Housework.
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E.G. Case 18. Antero-posterior.
Examine at 3 feet distant. The posterior sinuses are of
average size, the right being the larger, the septum is

mesial and they asre healthy.



E.G. Case 18. Lateral.

The sphenoidal sinuses are large, extending posteriorly

to the dorsum sellase and well forwserds.

The frontal sinuses &re well sgeen.
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Complains of discharge from both nostrils and hesadache.

For the past twelve months she has had & discharge of
metter from the nose and into the throat, which hes a
bad smell - cacosmia, &nd teste. She has difficulty
in breathing through her nose, &nd she snores &t
night.

She has had severe headachessat times, which are mostly
frontal in situation and are not relieved by an
increase in the nasal discharge.

Objectively. There is no oedema nor tenderness of
the cheeks and forehesad.

Anterior BRhinoscopy. The nasal cavities are roomy;
the middle turbinals are enlarged and oedematous; and
there is pus in the middle meatus on each side.

There are numsrous polypi on both sides.

The septum s deviated to the right below and the
left above.

Transillumination. The frontal sinuses illuminate
fairly well, the right antrum poorly, and the left
very badly.

General Health and Previous Illnesses.

She is & heslthy-looking girl, and has had
no severe illnesses.
Suffered from influenza two years ago.
Genito-urinary system healthy.

Ocular conditions.

She complains that her eyes ache after she
has done any reading.
There is no proptosis.
The lachrymeal epparsatus is healthy &and competent.
Externally, the eyes are heelthy - corneae, conjunc-
tivae and irides.

lluscles. The movements are good and painless, &nd
there is no obvious squint, but liaddox rod develops

a latent internal strasbismus corrected by a 7° and 8°
prism bases out before the right and left eyes
respectively.

The globes are not tender to pressure.

The pupils reect to light, convergence and consen-
svally, &and hippus is not present.
Tension normal in both eyes.

Vision: Ri
ght =.g J1 with+l cyl axis vert =
boit . 6
9

1 i " " n 1"

il

i jon o
.
‘....\

Ophthalmoscopically both eyes are healthy.
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112.

Fundi Oculorum. Both the discs are hazy at.their
edges, but the vessels are healthy.

Fields of vision.pageiia :

(not menstrueting and. nose untouched)
There is very considerable extension.of the field for
white, and slightly for red and green

lMar 10th,1910. She complalns that her nose has again
been blocked, and that the discharge is as bad as ever;
and on examination, there are several polypi in the
left nostril, but no pus.

Ocular conditions. The pupils reaet to light and con-
vergence, but there is now slight hippus.
Vision: Right with correction - 6

Left’ . " .

uilovan|

Ophthalmoscopically the eyes are hesalthy.

Visual Fields (not menstrusting and nose untouched)pageiza
The fields in the right are about the same as on

Dec |8th, but in the left they are much more contrac .

ted - which agrees with the nasal findings of this date.

Cese 19.
Right Chronic Antral Sinusitis and Polypi.

Retinitis proliferans in left;
dacryocyst in right; visual field
contractions right and left.

Mrs A.P., .aet.39.

came to the Nose, Ear and Throat department in Nov.,
1909, complaining of obstruction of, and discharge
from, the right nose. Her right nostril had been
obstructed on and off during the past fifteen years,
after her first child was born; there was, however, no
particular cause, and she was not ill at the time.

During the last year, the right nostril has been
constantly obstructed, and the discharge goes back-
wards into her throat, and it often smells badly
(cacosima) .

She has suffered from headache during the past fifteen
years, which have always been situated over the brows,
particularly the left; since the nose has been com-
pletely obstructed it has been much worse.



A i Full ol ls Sa Yu 5
,C?/ﬁ’i f""’" Rreght Lve Al At = $ B0 b5,
| e Sertin frh S
120
/e b 5

."\|

e \
40] S0y 60 70y 80 500180
- : - — =

250
280 o7g 260

= i =
e Tiwtierwela s Date Juanro® 10
| X riestley Smilhs Perimeter. oy TV & Paclon.
‘ / 5 . ¥ -fmm o § et

LW‘;M Ll Lyes T8 RPN 4
l goie 30 igo “Gl:;zﬁus,;u s SHge 5P

e St fuRaf

/7 sq,

~. 240
290
280

250
376, 200 g o —,
_ ale  Date Mar 1o (0 .
f}?’cs!{r_}y Sweithie Ferimeter:

Cerrrv el teedor,




A.P. Case 19G. Anterosposterior.
Both the frontal sinuses are healthy, the right is moderately

large and the left is very smell, the septum being deviated
to the left.

m 3 1
*he antrs cannot be seen on the same skiagrem with the frontal.



A.P. Case 19. Lateral.

The antra and ethmoid cells are well developed. The anterior
wall of the frontal sinus is very thick. The sphenoidal
sinus extends well under the pituitery fossa.
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Objectively. :

There isno swelling over the forehead nor cheeks, and
no tenderness.

Anterior Rhinoscopy. There are polyri and pus in
both nasal cevities, which appeer to arise in the
middle meatus; and both inferior turbinates are enlar-
ged and oedematous.

Posterior Rhinoscopny. There is & good desl of pus
in the floor of the post nares.

Transillumination. The frontel sinuses illuminate
well, but both antrs poorly, particularly the right.

Genereal Health and Previous Illnesses.

She has but very feeble health.

A1l the orgsans are heslthy.

Urine: no albumin nor sugar.

Menstruation heslthy.

She has a large bi-r1ateral goitre, but it does not
trouble her, and there are no signs of Graves's
disease.

There are no signs of syphilis nor tuberculosis

Ocular Conditions. Nov.,|G09.

She often has acninp at the backs of the eyes,
but the sigi't of the right is very good; she has never
seen well with the left, which was 1n3ured by & fall
in infancy.

There is no proptosis nor exophthalmus.

There is epiphora in the right, but no regurgitation,
though she says she can often press sometimes matter,
and sometimes water from & swelling in the corner
into the nose.

Externally the eyes are healthy.

Muscles: The movements, excepting convergence, are
good. There is slight external concomitant strabis-
mus in the left.

There is some tenderness: on pressure of the globes.
Pupils: The right is 3.0 m.n. and the left 3.5 m.m.

~ diameter. The right reacts to light and conver-

gence actively, but the left only just reacts and very
sluggishly.

Visi }
Fision Right _6 71

7]
ket SHEO no improvement with -6 D
Ophthalmoscopically. The right is healthy.
Left. There are several synchisis in the vitreous.
The disc is surrounded by a myopic crescent, shading
off below into & large mass of retinitis prolifer-
ans, and above into a smaller mass.
The larger mass is seen with -16 D, whilst the refrac-
tion of the rest of the fundus is -20 D. The vessels
bend over it sharply. '
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Visual Field.. ' (Not menstruating)

The field for white in the right is particularly
good, but red and green are considerably contracted,
particularly above and below.
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115.C

Feb 8th,1910.
The ocuia; and nasal conditions are much the same &as

in Novembbr, 1G09.

oe Ik

Visual Fields (not menstruating) page

Eight. The fields are mu%h the sa@eét?xcepting the
sen is more extensive better light). ol

52?3? There is some generel contrgct}on"for y@lte, J

gnd éer; merked for green. Both fl@l@ﬁ for wnlte.an

green show a large sictor shape loss 1n.bqe_superig§_

field, corresponding to the area of retinitis pro

erans
There are no scotomats in elther eve.

Feh Sth.A Radical operation was performeduuponetge
righ% antrum to-day, and much pus and polypl wer

removed

Feb 14th. There is still a great deal of pus in the
right antrum; she has developed a double otitis media.

Feb 21st. There is still some dischsrge from the
right antrum, and from both ears.

The ocular conditions, other than the visual fields,
are in statu quo.

Visual Fields. (not menstruating, and nose untouched)
page /I5a

There 1is slightly increased contraction for both red
and green in each eye, and in the left the sector
shaped loss has approached to almost the fixation
point.

26th Feb. She is quite comfortable and is free from
headache. There is still & little pus in theangtrum
and in both ears.

Fields of Vision (not menstruating, and nose untou-
ched) page /158

There is very considerable improvement for white and
green when due allowance for 1light is made.
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Ca s e 20.

Chronic Right and Left Antral Sinusitis with Polypi:
possible polysinusitis.

Dacryocystitis; visual field contraction;
case lost sight of.

Joseph T., married, aet.58, cabinet maker went to

the 3ristol Eye Hospital complaining of watering of

the right eye, and was referred to the Nose and
Throat department.

He hagf%olypi removed from both nostrils several times
during the past few years, and his nose has again
become blocked.

He does not complain of any nasal discharge, nor
doos he suffer from hesadache.

%pJectively

here is no oedema, swelling, nor tenderness of the:
the forehesad and cheeks.

Anterior Rhinoscopy. Both the right and left nasal
cavities are blocked by numerous polypi which are
growing from the middle meatus; the middle and infe-
rior turbinates on both sides are enlarged and oedem-

atous.

There is no pus present either anteriorly or poste-

riorly.

Transillumination. The frontal sinuses illuminate

fully, but the antra very poorly, particularly the

right which scarcely lights up at all.

Nov. 5th,1909. He was advised to have radical oper-
ations upon both antre, and the polypi were removed.
Bleeding supervened when he got home, for which he
went to the Bath Hospital, and the operation upon

his antra were performed there at & later date,

and the case was lost sight of.

General Health and Previous Illnesses.

Has always enjoyed good health, and his habits are
strictly temperate to alcohol and tobacco.

He has never had syphilis, and there are no signs of
tuberculosis.

Urine healthy.

Oculer conditions. Nov 3rd,1909.

There is no proptosis.
Lachrymal Apparatus: There is regurgitation of tears
on pressure over the right tear Sac, and a probe
passes down the tear ductwith some difficulty.
The right conjunctiva is irritable, but otherwise
the eyes are healthy externally.
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Muscles. The movements and convergence are full and
painless, and laddox bar does not developasquint.
There is no pain on pressing the globes backwards.

The pupils react to light, convergence, and consen-
sually, and hippus is not present.

NSeten: SHRAGHDLO ot .75 =aph =% ¥ 4:25 sph =1

e

6
2

Left _6= pt .75 = " =6 + " e te=i ]y
2

Ophthalmoscopically: The eyes eré healthy.

Visual Fields. (Before nasal operation) page /lba.
Right. There is some general contraction for white,
and much more marked for red and green particularly
in the superior temporal field.
Left. The visual fields show much the same contrac-
tions as are seen in the right, but the temporal
field is more contracted, and the white, as well as
the red and green, is contracted in the superior
temporal quagrant.

Case 2

Chronic Sinusitis of Left Antrum, and probasly of the
Right.

Insufficiency of left inferior oblique.
Visusal field contractions.

George S. aet.25. otor cleaner.
complains of tenderness of the left cheek.

History. The left cheek has been tender frequently
during the last year, especially when he has a cold.
There has been some obstruction to breathing through
the nose, particularly the left, for about two years
which is worse during, and for some time after, a cold.
For the past year, there has been a good deal of
matter discharged from the nose.

Objectively. The left cheek is swollen and tender.

Anterior Rhinoscopy. There is some pus in both nasal
cavities and in the middle meatls, particularly on
the left side.

The middle turbinals on each side are very engorged
and polypoidal.

There is some slight ulceration of the columella on
the left side. :
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The naso-pharynx is greyish and very granular, and
there is pus in the floor of the post narses.

Transillumination. Both the antra illuminate very
badly, but the frontal sinuses are healthy.

The right and 1left antra were washed out through
Lichwitz cannuala passed into the cevities below the
middle turbinals, and it was doubtful on the right
side whether pus was,or was not, present; but on the
left as soon as the trochar was withdrawn from the
cannujlathe pus began to flow out from its own press-
ure - which is very unusual.

Racteria. A culture was taken from the pus, and only
a very small growth occurred, consisting mainly of
diphtheroid bacilli.

Ocular Conditions.

Compleins that he does not see well with his
right eye.
There is no proptosis, and externally the eyes are
healthy, as 1is also the lachrymal apparatus.
liluscles. The movements and convergence are goodand
painless in s8ll directions, but Maddox rod shows
insufficiency of the left inferior obligue, wihich
is corrected by a 5° prism base upwards in the left.

There is no tenderness on pressing the globes back-
wards.

Pupils react to lignt and convergence and consen-
sually and hippus is not present.

Ophthalmoscopically the eyes are healthy.

Viston: Right &7 14 with+7.5 sph = £ 71

Left I% e " 43,0 sph and+ 1 cyl axis
vert =6
5 J 1

Visual Fields, page/J&

There is slight general contraction for white in both
eyes, and somewhat more marked in the left.

There is more marked contraction for red and green
particularly of the superior temporal fields in both
eyes. In the left, there is & curious partial rever-
sal, the green being very much more extensive in

one spot.

The case was lost sight of, as he refused operative
treatment. |
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The insufficiency of the left inferior oblique muscle
is of interest as it lies in intimate relation to the
antral cavity, and it would seem as if due to the
antral sinusitis, for any weakness of muscles where
the refraction of the two eyes is so markedly differ-
ent, is usually in the one with the greatest refrac-
tive error, which is the right eye.

G R OUP B
Case 284

Right and Left Chronic Sphenoidel, Ethmoidal and
Antral Sinusitis.

Asthenopie; coﬁ?acted fields.
Ethel H., &aet. 22. Domestic Servant.

Firts attended the Shrewsbury Eye, FNose, Throat and
Ear Hospital six years ago for an ascute mastoiditis,
and it was then found that she complesined of diffi-
culty in breathing through her nose and of nasal dis-
charge, and she has attended on and off for the latter
ever since.

During the last few years the discharge has been con-
stant, and often in the form of crusts, and up to
eighteen months ago she breathed constantly through
her month, at which date the middle turbinales were
removed on either side, as they were very enlarged,
and since that time the discharge has been meinly
into the throat.

She is not troubled with headache.

Objectively. Jan.,1910.
There is no tenderness nor oedeme of the frontal and
maler regions.

Anterior Rhinoscopy. There is a great deal of pus in
both nasal cavities, high up and posteriorly, which
is so copious that it is with difficulty cleaned
away; when this is accomplished it is seen to reform
in the posterior parts of the superior meatus on
either side, and below the middle meatus.

The inferior turbinals are atrophied, and the post-
erior pharyngeal wall can be seen.

There is a great mass of pus on the posterior phar-
yngeal wall and in the choanse, which rapidly reforms
after washing away by Frankiel's syringe. )
There are mueews crusts upon the walls and septum of
the posterior nares, and pus on the roof of the choanae.

Trensillumination. The frontal sinuses illuminate well
but both antra scarcely at all.
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Diegnosis.

From the position of the pus and the rapidity of its
production, there can be no douht that the sphenoidal,
posterior ethmoidal and antral sinuses are at fault
on both sides.

General Health and Previous lllnesses.

She is a pale, thin, anaemic girl with adenoid facies.
Acute mastoiditis followed scarlet fever six years ago.
There are no signs of syrhilis nor tuberculosis.
Genito-urinary system is healthy.

Ocular Conditions. Jan.,1910.

She complains that she cannot see to sew or read, as
her eyes very quickly get tired.

Bxternally the eyes appear healthy in every way -
no proptosis, and lachrymal apparstus healthy.
Muscles. The movements are good and painless, but
convergence is not sustained; WMaddox rod does not
develop sny strsbismus.

There is no tenderness on pressure of the globes
backwards.

The pupils reesct to light, convergence and consensu-
e2lly, and hippus is not present.

Vision: Right J

‘_I

Left

(o131 [o W3 Fo

Jl
Ophthalmoscopically, both eyes are healthy.

Visual #ields (not menstruating).

In both eyes, the visual fields for white are very
markedly contracted superiorly and inferiorly.

There is very marked generasl contraction for red, and
the green is extremely contracted, particulerly on
the temporal sides. There are no scotomete in either
eye.

C ase 23,

Chronic Right and Left Frontal, Right Antral and poss-
ibly Right Sphenoidal Sinusitis.

Hyperphoria, neuritis and contracted fields.
Cure of the hyperphoris and neuritis, and im-
provement in the visusl fields.

Mrs H., aet. 49, "
was sent from the medical wards in June,1908, to the

Bar, Nose and Throat department because of headache
and nasal discharge.

History. Since 1906 she has had more or less constant

hesdache and discharge from_the left nostril; both
are worse when she hgs & cold, which she very
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frequently suffers from. During the last few months
the discharge has been from both nostrils, which she
smells - cacosnia.

She does not know of any cause, and she cannot
rememebr if it followed an attack of intluenza.

Objectively.
There is tenderness of both supra-orbital regions,
but no swel ling.

Anterior Rhinoscopy. The right middle turbinal is
édonsiderably enlsrged end there is ®®m pus in both the
middle meatus.

The posterior pharyngeal wall is covered in pus,
and there is pus upon the upper surfasce of the right
middle turbinal by posterior rhinoscopy.

Transillumination. Both the frontal siruses illu-
minate very poorly, but the antra s&re very good, there
being & pupillary reflex.

Generel Health and Previocus Illnesces.

There is some emphysema of the lungs and the
heart is & little dilated.
Urine healthy,and the menoyeuse occurred two years &go.
She has had seversl attacks of influenza during the
last few years.

Sept 7th,1%08. The right spehnoidal sinus was explored,
after the right middle turbinal had been removed, and
was apparently healthy; it wes only half-an-inch in
depth.

The right antrum was full ot foetid pus and polypi,
80 & redical operetion was performed.

The symptoms q?headache nasel discharge - were
greatly amelioated for about nine months, atfter which
they were &s bad es ever.

Oct 6th..1909. A Watson Willisms osteoplastic flsap
operation was performed upon both frontel sinuses.
They were dfained into the nose and through an open-
ing into the forehead, from both of which pus contin-
ued to escape for some weeks, but the former even-
tually healed.

Ocular Conditions. Nov 5th,1909.

Shecomplains that she cannot see near objects.
The eyes are somewhat sunken into the orbit, probably
because of the post-operative displacement of the
orbitel fat into the frontasl sinuses.

The conjunctivee, cornese, and irides are healthy.
The lachrymal epperstus is competent and healthy.

Muscles. The movements are good and palnless- Maddox
rod develops & hyperphoria corrected by 30 prism base

up in the right eye.
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Pupils. Both react to light, convergence and consen-
sually, and hippus is not present.
The right globe 1is tender to preesure.

Vision: Right_6 with+2 sph J1

NI

Left -_-% with +1 cyl 400 down and out=6 and
3 |12

+2 sph +1 cyl =J1

Ophthalmoscopically.

The media are clear in both eyes, but the discs
with the surrounding retina are blurred and streaked.
The discs are swollen 1 D. The arteries are atten-
uated and the veins are engorged and parts of the
vessels near the disc are covered in exudate; there
are no haemorrhages. The condition is slightly more
marked in the right. It is a slight neuro retinal
oedema in both eyes.

Tisusl Fields. (nose untouched. Ilienopause) Page/20a

Right. There is a considerable contraction
of the superior fields temporal and inferior parts
of the field for white, and those for red and green
exhibit marked general contraction, particularly in
the inferior half.

Left.--The field for white is markedly con-
tracted below and on the temporal side, and those for
red and green beside general contraction in a marked
degree, extreme contraction inferiorly.

Nov |6th. The frontal wound has broken down and pus
is freely escaping, and bare hone can be felt. The
wound healed again after a few days irrigation of
the cavity.

Nov 23rd. The right disc is now more blurred.

Dec 20th. The muscular balance is now perfect, and
lladdox rod does not develop any hyperphoria.

The vision and other external conditions are in statu
quo .

Ophthalmoscopically. The right disc is not swollen
now, but it is still very blurred, and the left disc
is healthy.

The Visual Fields . page /4@

In both eyes the contractions present the same
characteristics, but all colours are very much less
contracted. There are no scotomata.

Feb I§th-1910- She is now gquite comfortable and is free
from headache and has practically no nasal discharge.
The fundi oculorum are healthy.



EENS Case 24. Antero-posterior.

Skiagram well seen &t 1 yard distant. The frontel sinuses are
seen with & hazy outline. The right does not extend quite so
far up the forehead as the left, but further over the orbit.
The septum is mesial ; Theré is & 'deeper shedow over the left
frontael sinus, and it is probably not healthy. Theethmoid
cells are well seen and the antra are large.



Case 24,

Chronic Left Frontal, Antral, and Sphenoidsal Sinu-
sitis, with acute attacks in the Frontal.

Contraction of richt,and extreme contraction of
left visual fields.

Frank S., single, aet.3%4. Corporation fireman.

First began to complain of headache thirteen years
ago, since when he has suffered from headache local-
ised to the forehead, particulerly the left sidse,
which is much worse when he gets a head cold.

During this period, there has been & constant nasal
discharge, most of which is from the nostrils, but
some goes back into the throat.

Six weegks before %dmiss;on ‘he had an attack of influ-
enza, during which the headache was extremely severe
and which continued after he recovered so severely
that he was compelled to seek advice.

Objectively.

There is tenderness, redness and swelling over
the frontal region. : _
By anterior rhinoscopy, & good deal of pus is seen in
the left middle and superior meatus.

Posterior rhinoscopy. There is & good deal of pus

in the posterior pharyngesal wall and on the floor
of the choanse.

Sept.30th,1908. An exteeme osteoplastic flap opera-
tion was performed upon the left frontal sinus, and
a radical operation upon the left antrum, both cavi-
ties being full of pus.

He was quite comfortable and apparently cured until

April %oth,19oa, when he came complaining of severe
frontal headache, and the integunents of the left

cavity were very much swollen and inflamed.

The cavity was washed out several times and though
no pus was obtained, it rapidly subsided.

There is still a great deal of pus in the left
superior meatus.

July 7th,1909. The left sphenoidal sirius was. opened
and pus and polypoid material were removed. -

Oct 6th. Pus has again collected in the left frontal
and sphenoidal sinuses; both were scraped out.

Nov 3rd. Is now almost free from headache and dis-
charge.

Present Condition and Previous health.
He is a strong, big, healthy man, and temper-
ate in his habits. Up to two months ago he used to
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smoke VI of tobacco per week, and since then
only A7}

He has not hed syphilis, and there are no signs of
tuberculosis. Suffered from influenza two years ago,
otherwise he has had no illnesses.

Urine: no albumin nor sugar.

He complains that he cannot see to read well, and that
his sight has recently got worse.

There is no proptosis, and extiernally the eyes are
healthy - cornese, conjunctivae, and irides.

The Lachrymal apparatus is healthy.

Muscles: The movements and convergence are full and
painless, and Maddox rod proves the balance to be
perfect.

There is no tenderness on pressure of the globes
backwards.

Pupils--both react to light actively, convergence
and consensually.

- Al
Se o ngﬂt’g% J1 with -3 cyl axis horiz tl% J1l

Left _ 6 , 4 o B
65 J 10 with -4 cyl " =5 Jé

|
Ophthalmoscopically both eyes &are healthy.

Fields of Vision. page /234

(teken after operation, when the nose was almost

free of pus)

Right--There is marked general contraction for all
colours, and for red and green there is slmost a
complete loss of the superior temporal field.
Left--There is extreme contraction for all colours,
which is more marked relatively and absolutdgly in
the temporal and superior fields.

Mareh |4th,|910. Has been entirhely free of headache
during the past four months that he has been back at
work, and there is scarcely any discharge from the
nose.
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Case 25 .

Right and Left Chronic Nasal Suppuration and prob-
able Polysinusitis.

Chronic glaucoma, with acute attack subsiding by
nasal treatment only after myoties - had failed.

Mrs M.H., aet.63. Widow.

ceme to the Eye, Nose and Throat Hospital: at.Shrewsbury
on Oct |2th,1909, complaining of defective sight in
both eyes.

The right eye had been gredually failing for the past
nine months, and she thinks the sight of the left is
getting worse.

She has not had any pain in either eye, but there have
been times when things have appeared misty, and when
she has seen halos around the light.

Oculer Conditions, Oct 12th,1909.
The anterior chambers are shallow, and the
pupils are somewhat dilated, and react sluggishly
particularly the right.
The corneae are not hazy.
Vision: Right = Hand movements
Eeft = with+2 sph. ° 6

Tension Right+ 2. Left increasezi g

Ophthalmoscopically. There is deep cupping of the
right disc, and slight cupping in the left.

Oct 18th. An iridectomy was performed on the left.

Oct 27th. Both eyes are quiet, and the tension is
normal.

Vision: Right and left, in statu quo.

She was given 4 p.c. eserin drops to use in the right
eye once a day.

Jan 4th,1910. She returned to Hospital to-day because
the right eye was red and very painful. She had been
using the eserin drops regularly and had had no
trouble.

Right eye. The pupil is dilated, and there is very
marked& ciliary in;ection; the eye is very tender and
the tension is+ 13 or+ 2.

The cornea is so cloudy that only a dim fundal reflex
can be obtained.

Left eye in statu quo.

Vision: Right query perception of light.
Left = 6 pt.
9
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Tisual Field, page/25a

Left. Is typical of glaucoma, there being general
contraction, and extreme contraction of the nasal

field

The right eye has a chronic glaucoma with an acute

attack superadded.

Nasal Conditions.

As she appeared to have nasal obstruction, an enquiry
elicited the fact that she has had nasel discharge for
many years, some of which goes back into the throat.

Anterior Rhinoscopy. There is a great quantity of
pus in both nasal cavities, which, on removal, rapidly
reforms in the superior and middle mesatus on either
side.
The inferior turbinasls on both sides are oedematous
and hypertrophied.
There is a large mass of pus in the naso-pharynx,
and in the superior and middle meatus on both sides
posteriorly.
Diagnosis. Probable polysinusitis of both sides.

Treatment. As the myotics had failed to keep the
right eve quiet, I determined to stop their use, and
treat the nasal suppuration by fregquent douching with
Dobell's recipe (page 4]
Within twenty-four hours the cornea was less hazy,
the ciliary injection less, and the patient much more
comfortable; and by the end of the second day some
details of the fundus could be seen, the ciliary
injecyion waspractically gone, and the tension only
slightly increased.

Vision: Right = Hand movements.
Left - 6

Jan 27th(that is, twenty-three days after the attack)
the right and left eyes had been perfectly comfort-
able, and she is still continuing the nasal treatment
only.

It is evident that the nasal suppuration was the
exciting cause of the acute attack, and probably
of the glaucoma originally.
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Case 26.

Bilateral Antral, and probably Sphenoidsl, Sinusitis
with Recurrent Polypi.

Hippus, bileteral neuritis and visual
contraction; cure of neuritis and impro-
vement in visuval fields.

Reginald C., aet.l5. Glove cutter.

complains of obstruction to, and discharge from, both
nostrils.

Twelve months ago his nostrils began to be obstruc -
ted, and nhe felt something in his nose, so he consulted
his doctor, who removed some polypi then and several
times during the year; and during most of the year he
has hada free discharge of matter from both nostrils.

Objectively. 3rd Dec,190G.

There is no swelling nor tenderness over the
cheek nor forehead; his nose is sunken, and he is a
mouth breather.

Anterior Rhinoscopy. There is a great deal of pus

in both nasal cavities, which are almost blocked with
polypi. The pus and polypi seem to come from the
middle and superior meatus.

There are pus and polypi in the posterior nares.

Transillumination. The frontal sinuses are weil
developed and illuminate well, but the anira scarcely
ilituminate at all.

Present Comdition and Previous Illnesses.
He is a well-developed, healthy boy, but he
has a typical adenoid facises.
- Urine. DNo albumin nor sugar.
He has had no serious illnesses.

Ocular conditions. 3rd Dec.

He has no complaint.

Externally the eyes are healthy - corneae, irides amd
conjunctivae - and there is no proptosis.

Muscles. The movements snd convergence are good and
painless. Maddox rod shows a tendency to internsal
strabismus, corrected by 1° prism base out.

The globes are not tender to pressure.

Pupils. Reacts to light and convergence, but hippus
is very marked.

Vision Right _

55
Left _ 6 5
p)
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RaCe Case 26.

Antero-posterior, (poor skiagram)

Two large frontal

sinuses (for his age) ere faintly seen, with
8 mesial septum. The right is the lerger but both extend well
over the orbits. .



ROl Case 26. Lateral.

The frontal sinuses extend well backwards, and the sphenoidal
ginuses are large, extending posteriorly below the pituitary
fossa and anteriorly into the ethmoid resion.

The antra are large.




SiE8,

Ophthslmoscopically.

The media are clear and healthy.

Right fundus. The optic disc is blurred and above
it becomes merged into the surrounding retine

Left fundus. There is someexudate upon the superior
temporal vessels close to the disc, which is very
blurred, and on the outer side there is & dense mass
of congenital pigment.

There are no haemorrhages, but the veins in both
eyes are distinctly engorged, and they pulsate markedly
on the disc.

There is a slight inflammation of both nerves.

Visual Fields. page/26& (nose untouched)

The fields for white in both eves show
moderate contraction of the superior temporal quad-
rants. There is msrked concentric contraction for
red and green in both eyes.

Operation. Dec Gth.

A1l the polypi were removed, together with a
partial turbinectomy, on each side, and radical oper-
ations were performed upon both antrea and pus end
polypi cleared out from each antral cavity.

Bacteris. A culture was taken from the pus, and the
pathologist reported "a growth of mixed cocci, but
too smell for identificetion.”

After Treatment. The antral cavities were washed out
deily, and on Dec 20th, when he left the hospital,the
antre were free of pus, but there is still & very
great deal of pus in both nostrils snd posteriorly.
It is dgrived from the superior meastls far back in
the region of the sphenoidal sinuses, but although

the turbinates have been removed, the ostia of those
sinuses cannot be seen.

Ocular Conditions. |3th Dec.,I1509.

The Fundi present much the same eppesarance
only less markel - the inflammation is evidently
becoming quiescent.

There is still marked hippus.

Vision. Right
Mt e g,
Teft _ 6
5 J1

Visual Fields. (entral cavities washed out.)

o) I 2T
The fields for all colours - light and other cggai-
tions the same as on Nov 23rd - in spite of it being
only four days after operation and of the antra having

been washed out, show very consider
extent. d J able increase in

There are no scotomats.
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Oculer conditions. Nov 27th,1909.

She complains of aching at the backs of the eyes, which
is even at this date often severe.

There is no oedema of the lids, forehead, nor cheek, and
no tenderhess,

Externally the eyes appear healthy - cornese, conjunc-
tivae and irides, and there is no proptosis.

The right puncta lachrymale is incompetent from the
contraction of the nasal scar, but otherwise the lach-
rymel apperetus is healthy.

Muscles. The convergence is weak, but the movements are
good, and maddox bar shows. the balance to be good.
There 1s no tenderness on pressing the globes backwards.
The pupils react to light, convergence and consensually
end hippus is not present.

Vision: Right _

J1 no improvement by lenses.
Jl 1] (1]
Ophthalmoscopically both eyes are healthy.

F

I

|y |

Le

visual #ields. Page/aga

There was no difficulty at all in taking her fields,
she was not menstruating, and the nose untreated.
Right. The field for white shows marked contraction in-
feriorly and slightly on the temporal side.
Left. The field for white is contracted superiorly
and inferiorly, and the fields for red and green in
egchbye are markedly contrected, bit in the right the
green is more extensive than the red.

Case 28.
Probable Right and Left Folysinusitis.

Neuritis; lrido eyclitis and seeondary glaucoma;
contracted fields.

Mrs A.P., aet 53.

History and Complaint. - She came to the Bristol Eye
Hospitel 27th April.1908, complaining of blindness, in
one eye and of very bed sight in the other.

She states that eight weeks ago she had a severe attack
of influenza, and the following week she was suddenly
seized wit severe pein in the right side of the fore-
head and right eye, This lasted on and off for some
weeks, and when she was convealescent from the initluenza
she was surprised to find that the right eye was

blind and that she could not see out of the left
properly.

There is no history of any glaucomatous prodrome.
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Previous Health and FPresent Condition.

In 1890 she hed a very severe attack of influenzsa,
associated with very severe frontal headache and even-
tually became of unsound mind,and hed to go to an asylum
for six months.

Again in 1898 she had severe influenza associated with
neurelgic pein in the teeth of the upper Jjaw, vertical
headache and pein at the backs of the eye. The teeth
ot the upper jaw were all removed at this date.

She had a moderate-sized goitre, but apart from being
neurotic it does not give rise to any symptoms.

All the organs are heslthy, and there are no signs of
syphilis nor tuberculosis.

Urine: No albumin nor sugar.

Ocular Conditions. April 27th,1908.

Right.--There is marked ciliasry injection, and the
cornea is hazy, and the eye is hard, and the iris is
discoloured and muddy - marked iritis
The pupil is two-thirds dilated, but contracts with
eserine ,which causes pain.

The anterior chamber is very shellow.

Left.--fxternally the eye is healthy - cornea,
iris, and conjunctive, but the anterior chamber is,
perhaps, a little shallow.

The pupil reascts to light and is normel in size and
shape. '

vision: Right . 2
60
Left . 6
36
Tension. Right +13, Left, normal.

Uphthalmoscopically.

The media are so hezy in the right that only a
dim reflex can be obtained.
Left.--The disc is slightly swollen and is hazy, and
there is some exudate upon the vessel - a definite
neuro-retinitis.

28th April. Under chloroform, & lerge iridectomy was
performed upon the right eye.

30th April. #The tension is normal in the right, and
there is a good deal of iritis, and she was ordered
Liquor atropae Sulphatis to be instilled twice daily.

Vision: Right _
6

Left =
3

oo Ol

1st May. There is much less injection, and the eye
feels much more comtfortable.

Vision: Right=4
ouU



132,

3rd May. Tensioa. Right and left aormal.

Uision. Right 6
50

16th May. The right eye is now quite quiet, and the
tension is normal.
Vision. Right g —.50 sph %+ 4 cyl axis 20° down in_-§
5 g

Left 6 +.50 sph & +1.5 cyl axis vert=6

24 9
Ophthalmoscopically.
Right. The cornea is quite clear, but the vitreous
is a 1little hazy, but there are no floating opaci-
ties. The nerve is not cupped, there is no neuritis,

and the fundus is healthy.
Left. The media are clear; the exudate has not

absorbed yet, but there are no active inflammatory
changes now.

Dec 16th,160¢. She has no complaint now- she never
sees halos now around the light, and the vision of the
right eye does not ever become misty.

There is no exophthalmos nor proptosis, and exter-
nally - excepting the right iris - the eyes are heal-
thy. The right iris is bound down to the lens by
posterior synechia, and there is slight atrophy of the
right pillar of the coloboma.

Muscles. The movements and convergence are full and
painless, and Maddox rod develops no strabismus.

There is no tenderness on pressure of the globe back-
wards.

Both pupils react to light and convergence, and hippus
is not present in the left.

Vision: Right with correction _ é-Jl
12
Left " " e é
9
Tension. Right and left normal.

Ophthalmoscopically.

Right--The media are now quite clear and there is no
synchisis.

The dlSC is pale and shows atrophic cupping (not
glaﬁamatous) and the vessels are attenuated.

Leff~~ The disc is pallld and shows post-neuritic
atrophy, and there is some orgenised lymph on the
vessels near the disc; otherwise the fundus and media
are healthy.
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Visual Fields. (menopause). Page /324

The fields for white were only taken, as she
is so neurotic.
Right--There is some contraction of the Temporal
Field, particularly in the inferior quadrant, but the
Nasal Field is Full.

Left.--0Other than & slight contraction of the
temporal field, it is very full. '
There are no scotomata in either eye.

Nasal Conditions. Dec |6th,1909.

She does not remember & more pronounced nasal
discharge than usual during amd after the influenza
sttacks.

Anterior Rhinoscopy. The septum is markedly thick-
ened and deviated to the right, but there is no
obstruction to breathing.

The Left nassal cavity is roomy, and there is no pus
present, but the middle turbinate is very enlarged,
soft and oedematous, and the inferiocr turbinate is
slightly enlarged.

The right cavity is smell owing to the septal devia-
tion, and only & small portion of the anterior part
can be seen; there is apparently no pus present.

Posterior Rhinoscopy. There is marked enlargement
of both inferior turbinates, particularly on the right
side, but there is no pus.

/
Joanh 7 YA, aatn

Transillumination.

Both the Antral and Frontsl Sinuses illumin-
ate well.
There has evidently been some chronic nasal disesase
at a previous date, and in spite of the absence of pus,
the appearance of the mucosa strongly suggeste that
the nature of the ‘trouble was a polysinusitis.
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Fish would regard such evidence as positive of
sinusitis. i

Diagnosis.

In the right eye there was an acute irido-
cyclitis with secondary glaucoma resulting from
blockage of the pectinate ligament by lymph, and in
the left eye & definite neuro-retinitis.

These two ocular conditions occurred together, and
followed & severe attack of influenza, but in spite
of this I do not believe that Influenza was the direct
cause, but that the influenza started polysinusitis
of the accessory cavities, from which toxins psassed
through the walls and affected the structures involved.

This supposition is naturally difficult to prove. The
intense localised headache during both attacks of
influenza probably meant - knowing how frequently
sinusitis occurs in Influenza (vide page 3q ) -

the presence of scute sinusitis.

The supposition of the two ocular signs being due to
genersl influenzal toxaemis is to me impossible,
because a general toxin would be unlikely to affect
the nerve in the one eye and the uveal tract in the
other, much more probable the same structure in each
8ye .

Further, influenzzl toxin,according to Fuchsl, very
rarely causes fritis or gross optic neuritis; when
neuritis is present in influenza it is usually s
bilateral retro-bulbsr neuritis. From a study of

this series of cases, it is evident that optic

neuritis is very common; and iritis was the first.ocular
symptom recorded by Ziem. in sinus affections.

It is easy to suppose one of the anterior group of
sinuses in the right nose, and one of the posterior
in the left affected by sinusitis and ellowing toxins
to pass through and affect the uveal tract in the
former, and the optic nerve in the latter.

1. TFUCHS. Text-book of Ophthalmology, |507-
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Case 29.

Probable Acute Right snd Left Frontal and Antral
Sinusitis.

Some visusl field contraction.

Mrs A., aet.30.

History. Was sent by her doctor to the Far, Nose &
Thro&at department in June,l90%, because during the
past yvear she has had severe frontal headache which
is worse when she has a cold, during which there is
often swelling of the face and forehead.

Objectively. The left cheek and forehead were swoll-
en and there was pus in the middle meatius and engor-
genent of the middle turbinals on both sides.

Dec 21st. There has been a recurrence of all the
symptoms during the past week. The headache is mainly
frontal in situation, and only occurs at times, par-
ticularly when she gets & cold - which happens fre-
quently. She says that she has always a discharge
from her nose, which she often smells offensively -
cacosnia.

Objectively.

The left cheek is swollen and tender - no bad teeth -
but there is no tenderness or swelling of the frontal
region.

Anterior Rhinoscopy. The mucosa is hyperasemic, and
the right inferior and left middle turbinals are
engorged.

There is pus in both middle mesatus.

Posterior Rhinoscopy. There is pus on the floor of
the post nares, and the inferior turbinals are engorged.

Transillumination. The right antrum and both frontal
sinuses illuminate well, but the left antrum very
poorly.

She was ordered & nasal douche.

Jan 27th,1910. The turbinates were in statu quo,
but there was an entire absence of pus in both nasal
cavities.

Disgnosis. From the history and signs and symptoms
at the different dstes there can be no doubt that
this is & case of frequently recurring acute sinusitis
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of the frontal and antral cevities, probably tending
to become chronic.

Previous Illnesses and Present Condition.

She is & strong nealthy women who has alwsays
had good heelth, and apart from & tendency to fre-
quent coryza there is nothing to note.

A1l the organs are healthy.

Ocular Conditions. Jean 27th,1910.

She does not complain of any eye trouble.
Externally the eyes are healthy - cornese, irides,
and conjunctivae - and there is no proptosis
The lachrymal apparatus is healthy.

Muscles. The movements and convergence are good and
painless, and the balance perfect.

There is no tenderness on pressing the globes back-
wards.

Pupils; Both react to light, - convergence and consen-

sually, and hippus is not present.
Vision: Right _ 6 J1
Left < 7

Jl

ol

Ophthalmoscopicelly both eyes are healthy.

Visusl Fields. Page 135G (not menstruamting)

There 1is genersal contractlon Tfor red and
green in bhoth eyes.
The field for white in the right is slightly contrac-
ted in the superior temporal quadrant, and the left
field in the temporal half.

Case 30.

Chronic Right and Left Frontal, Antral, and Ethmoidal
Sinusitis.

Hippus; contracted fields inferiorly.
Mary H., &aet.20, Parlour-maid.
History. Six years ago, she begen to notice discharge
from the left nostril, some of which went back into

the throat.
There was apparently no cause, and she had not just



M.H. Case 30. Antero-posterior.

The frontal sinuses are small and symmetrical.



M.H. Case 30. Lateral.

The sphenoidal sinuses are well developed and extend almost

to the dorsum sellas.

The bone behind the limbus sphenoidelis appears to be thick.
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previously had & cold or any illness.

Her attention was first drawn to the naszl discharge
because she found matter all over the pillow an awsak-
ening; it had an offensive smell to other people and
herself - cacosmia, end was thick &and dark-yellow in
colour.

The right nostril was not affected until eighteen
months ago.

From the commencement of the nasal discharge, she
has had severe and constant peain over the lefi eye-
brow, but latterly it has been over both brows.

The headache is always better when the discharge is
very profuse, and is not worse during menstruation
and it has been so severe that she has been unable

to work during the past three yesrs.

The face is often puffy and swollen around the
eyebrows and cheeks.

Objectively.

Anterior rhinoscopy.--There is some engorge-
ment of the right middle turbinsl, but there is no
pus on the right side.

The left inferior and middle turbinaies are greatly
engorged, and there is a large quantity of pus which
comes from the midéle meatus.

There is pharyngitis chronica of the posterior wall,
and there is pus in the floor of the left posterior
naris and in the left middle meatus.

General Health & Previous Illnesses.

She is a well-developed, healthny-losking
girl of twenty, and has had no serious illnesses.
All the organs &re healthy.

Menstruation normel.
Urine: No albumin nor sugear.

Ocular Conditions. Jan 4th,1910.

Her eyes rapidly becomes tired if she reads
or writes, and she frequently has pain at the backs
of her eyes.

Objectively. There is some oedema and tenderness of
the left frontal region.

Externally, the eyes are healthy - corneae, conjunc-
tivae and irides - and there is no proptosis.

The lachrymal apparatus is healthy and competent.
Muscles: Movements are good and psinless and the bal-
ance as tested by laeddox bar is perfect.

The globes are not tender to pressure.

Pupils: They both react to light and convergence, but
there is moderate hioppus.

T 3 4 i or} A £
fision: Right =“% Il HOLE = J1

1| O
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Ophthalmoscopically both eyes are healthy.

Visusl Fields. Page /37a (not menstruating).

The field for white is somewhat contracted
above and below in the right, but is practically full
in the left.

The fields for green in both eyes are contracted above
and below, particularly in the right.
There are no scotomsata in either eye.

Operation. dJan 5th,1910.

portion of the middle fturbinate was removed
on the left side, &and a considerable quantity of pus
escaped into the nose (in view of the operation
result on larch |6th probably from frontal sinus.)

The left frontal sinus was explored through an: eye-

brow incision, and was apparently healthy. A radical
operation was performed upon the left antrum and the

pus and polypi removed.

Jan 9th,1810. She has had a great deal of pain in
the left brow,and the left frontal region is red and
swollen and pus 1s escaping through the wound.

Jan 24th. She still has severe frontal headache, but
the exploratory wound has healed.

Feb 2nd. There are mﬁéﬁua polypi growing from the
right and left middle turbinals; the middle turbinals
with the polypi were removed.

The left ethmoidal cells were curretted and a large
quantity of pus escaped, the cells near the roof
being most affected.

Mar |Qth. The headache is still as severe and there
is a great deal of discharge from the both nostrils.
The frontal sinuses were agin explored together with
the right antrum, and all three were full of pus. An
osteoplastic flap operation was performed upon both
frontal sinuses, and both laid into one (they were
small); and & radical antral operation upon the right.
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SECTION V.

ETIOLOGY AND PATHOLOGY OF OCULAR AFFECTIONS.

The Visual Fields.

At the British lMedical Associastion Meeting in 1907, ocu-
lar affections, resulting from accessory sinus disease,
were under éiscussion, but no mention of the visual fields
was made, and liackay in his opening paper at the seme
meeting in 1908, on the same subject stated that there
wes. great need for investigation of the visuel fields

in accessory sinus disease.

In the literature I have not been able to find any-
thing bearing on the subject beyond & few isolated
cases where the visual fields have been recorded, and
very conflicting statements by some writers that the
visual fields are affected&by others that they &are not.

Onodi 1 quotes Henkel a&s having treated twenty cases
of sphenoidal suppuration without finding anything
abnormal in the visual fields, and the same author
goes on to say that "Ziem, Kuhnt, Henrici and Haffner
in thirty-six cases of accessory sinus disease found
normal visual fields, contrsry to the findings of
Grunwald. These facts are to be explained by the vary-
ing relations of the accessory sinuses and optic
nerve,"

Onodi's explanation does not seem at all adequate to
me, because both sets of observers must have come
upon more or less the same variastions of the sinuses
in their relation to the optic nerves.

Laurens © 14in a collective article of all the ocular
signs and symptoms, states that contractions of the
visual fields have been noted by Berger in 1887, Killian,
Bronner and Ziem in frontal sinusitis, but he(Laurens)
seys "they are extremely rare."

Berger J lays stress on the presence of concentric

Contraction of the visual fields as a sign of impli-
cation of the optic nerves.

——

L. ONODI. Optic Nerve & Accessory Sinuses,1910.

2. LAURENS. (Gazette des Hopitaux, 1895.

5. BERGER. Quoted by Parsons: Text-book of Pathology,

vol.iv.,¥907.
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Birch-Herschfeld - observed in three cases of sphenoi-
dal sinus disease, central scotoma from involvement

of the papillo-macular bundle of fibres, and he believes
that this bundle is always involved firstly, and that
contractions of the visual field:are secondary.

He regards unilateral central scotoma, though it may

be bi-lateral, as evidence of sphenoidal sinusitis in
certain cases, in contra distinction to bi-lateral
scotoma of toxic origin.

It is therefore evident that the opinions and state-
ments are very conflicting.

In this series of thirty cases, I have only observed
normal visuval fields in three cases - a bi-leteral
antral sinusitis, an ethmoidal mucocele, and a frontal
nmucocele - in sl1l of which there was an adequate
reason. ;

I find that general more or less concentric contrac-
tion is that most commonly observed, and equally in
the variuos sinuses, whether frontal, ethmoidal, or
sphenoidal, and in most cases the colours red and
green are far more contracted in proportion than the
white, particularly the field for green, in spite of
the green used having an almost equal field to the

red (vide normal charts, page 5/a ); and therefore
the colour green is the best test for observing
contractions of the fields in accessory sinus disease.

In a few cases, the fields for white have been as
much contracted as have the fields for red and green,
cases 5, 9, and 24 (pages 9,90&/23

In two cases, there was partial reversal of colours -
(cases 6 and 26, pages 8| and IAT ), the green
being more extensive than the red, but in the latter
when the fields had become more extended after oper-
ation this diseppeared.

As this occurred in two healthy boys showing no mani-
festations of hysteria, I think the explanation is
that they possessed a deficiency of red perception.

This general contraction occurred in 23 cases, and the
next most frequent variety of contraction was Temporal,
either as a whole or in the superior or inferior
quadrants, and was present in 15 of the cases. As &
rule, the white, red, and green were all affected,

and it occurs more frequently in sphenoidal and eth-
moidal sinusitis, and in one case due to sphenoidal
sinusitis there was bi-temporal hemianopsia.

1. BIRCH-HERSCHFRLD. Ophthalmoscope. 1908.



141.

Attitudinal contraction occurred in 8 cases. All
the colours were affected and the inferior field
was affected in four cases, the superior in three,
and superior and inferior in one. It seems to be
as common in the posterior group of siruses as in
the anterior, excepting the antrum, in which it has
not cccurred.

Where contractions occur, whether general, temporal,
or altitudinal, trey are always more marked for
colours,with one or two exceptions ror red and
green.

In one case - case 2, page G4 - there was only a
small island of vision in the temporal field.

This island field of vision occurred in a case of
sthenoidal sinusitis with choked disc, which had
presumnably been present for two-and-a-half years,

and can only be explained by supposing that the sphen-
oidal sinus was so situated anatomically &s to lie in
relation to the temporal side of the nerve, but even
then it is surprising that any one portion of the
nerve should be less affected than another in so
chronic a condition.

Central negative scotoma only occurs three times,
and in only one of these - case 3 - from involvement
cf the papillo-macular bundle, in the other two, one
wae due to syprhilitic chorio-retinitis, and the
otkter to guttate macular chorioditis. In the one
case it was relative for red and absolute for green.

This rarity of central scotoma, contrary to the find-
ings of Birch-lkerschfeld, I believe is due in part

to the fact that there hsve been so few acute cases-
by acute, I mean, acute onset of ocular symptoms,

and also acute sinus affections - and partly from

the etiological eause, vide page/4b

Does many particular variety of field correspond to

a particular sinus? Bi-temporal hemienopsia, of
which I record one case (case!| ) - is, I think,

a characteristic of sphenoidal sinusitis, but Onodi
says theoretically it is possible for it to be due

to posterior ethmoidal sinusitis. It is rare, and
only twc cases have been reported, one by Redlich
quoted by Fish (1) of which there are no details,

and the other by Jamesor Evans (2), in both of these
the sphenoidal sinus was at fault, as in my own case.

1s BPESH.  Toc.cit-

2 JAMESON EVANS. Ophthalmoscope. 1908.
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Bi-temporal contraction more or less marked has been

noted by Glege and Hay (1) in a case of sphenoidal

sinusitis; and in my own series it_occurs 8 times:-

4 timesinright anf left sphenoidal,- cases 1,3,6,7.

once in right and left sphenoidal and posterior eth-
moidal - case 5.

twice in polysirusitis —(:ight and left sphenoidal in
both)- cases 23 and 28.

once in rignt and left Frontal sinusitis - case 13.

Thus, in seven of these eight cases, syhenoidal

sinusitis was present.

Other than bi-temporal it is impossible to say

because go many of these cases, and those reported

by others, are cases of polysinusitis.

The visual fields with the exception of central sco-
toma are much the same in character in the acute and
chronic cases, though their mode of onset and prog-
nosis are different.

The effect of the treatment of the accessory siggggs
upon the visual fields is disarpointing in mosfﬂcases,
nowing the great benefit usually resulting to the
gross ocular conditions)for  even when the associae-
ted ortic neuritisgsooften present, is cured, the
fields do not become much extended in many cases)
but in some of the acute cases the effect of treat-
ment is marvellous as in cases 1 and 3, pages 99
and 7/ , ard of the chronic cases - 2,7,and 26,
pages 64 , 84, and JR] , are examples of rapid
recovery after operation.
A few cases are worse after treatment, nctably cese
¢ and 23, pages ¢0 and /R0
The explanation c¢f tke former is that the majority
are chronic cases unassociated with any serious
ocular or nasal trouble to call the patient's atten-
tion to the condition until the toxins have been
acting a very long time and have caused permanent
damage to the nerve fibres, and if not permanent the
recovery is so slow that in the majority of cases I
have not besn able tc cbserve it: whereas, in the
acute cases - nasal or ocular - the patient's atten-
tion ie drawn to the condition and treatment is at
once instituted, and as a rule with markedly benefi-
cial results.
And also the cavities in chronic cases often contin-
ue to secrete pus for a much longer time after the
gross symptoms of headache or neuritis have diszppeared
and it is just possible that sufficiemt toxin may
percolate through as to stay the complete recovery,
and keep up the visual field contraction. This may
be the explanation of case | , pagedda , of the per-
sistence of bi-temporal hemianopsia for green and

1. GLEGG & HAY. Lancet. 1905.
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not for white and red because green is the most
delicate perception and the attenuated toxin has just
sufficient power to keep this up, or it may be that
the demage to the nerve was such that its most deli-
cate perception is permanently damaged.

In those that have been worse, probably in case 9
the lowering of the general health - increasing
anaemia on the heart disease - had something to do
with the contraction.

In others, as in case 23, where there was slight
neuritie afterwerds, probably some passive oedema

in the orbit and periosteum around the cenasl causing
slight pressure on the nerve, was the cause, for we
know that after all surgicsl procetdures there is some
oedema afterwards lasting for a lopger or shgrter
time according to whether it is 31mp1y Daralvtlc or
septic in origin. Therefore we ought not to be sur-
prised at the vision being worse after operation on
these septic cevities, particularly in the posterior
group.

Fracture of the optic cansl does occur during oper-
ations - Killian,and Kronlein in particulsr - but
the symptoms produced are sudden loss of sight and
e hemianoptic field of wvision, but this has not
happened in any of my cases.

The Etiology of Visual Field Contraction.

The genersl heelth - profound anaemia, etc - may
undoubtedly cause visusl field contraction as before
mentioned, and then it is usually due to fatigue of
the retina.

Another cause in sinus affection, apsrt from post-
operative swelling which has already been mentioned,
is oedema within the optic canal and this is the
cause of sudden and rapid blindness in the acute
(sinus &and ocular) cases, and which is of course
associated with rspid contraction of the visual
fields. Cases 1, 2 and 3 (pagesdd, O4& 7/ ) are
examples of this in &ll probsbility. We must remem-
ber that the contents of the optic canal accurately
£fi11l that structure.

Gross neuritis also causes visual field contraction,
but the most important visual field contractions
which occur in eyes in which there are no ophthal-
moscopic changes observed, or those in which the
changes observed are guite inadequate to produce the
visual field contractions, and it is these cases
which I believe are toxic in origin.
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Before, however, describing the manner of action and
origin of these toxins, [ would meation that I have
heard it suggested that visual field contractions are
reflex in origin from nasal irritation.

This at first sight is very reasonable, but from the
results observed of treatment of the sinuses upon the
visual fields in a few cases, and from the following
8ix cases - in all of which there 1is necessarily
marked nasal irritation and yet the visual fields are
normal, it is negatived.

Case 1. Recurrent polypi on both sides, with chroniec
rhinitis but no sinus affection - Full visual fields.

Gertrude J. Aet .22,

Has had polypi removed several times within the last

Six years.

During the past three months she has been unable to

breathe through her nose, and has had a constant

nasal discharge and into the back of the throat.

The middle turhinals are greatly enlarged and the

nasal cavities are blocked on -each side by polypi,

and there is & grest deal of pus.

There is apparently no disease oY the accessory

gsinuses.

The Eyes are healthy in every way, and the vision 6
5

Visual Fields full, page 143 a.

Case 2. Very marked septal deviation, blockipg up of
one nostril, enlarged turbinal and rhinitis.

Albert B. aet.l4.

Has suffered from obstruction of the nose for several
years past.

The septum is so bent to the left as to cause almost
complete obstruction, snd the left middle and inferior
turbinals are so enlarged as to fill up the hollow of
the septal deviation.

The Eyes are healthy in every way.

Visual Fields, full. Page 1l44a.

After taking the visual fields, I repeatedly irritated
the nose by fumes of strong ammonia, avoiding as

far as possible laechrymation, and again took the
fields, and found them unatfected,page 144b.
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Case 6. Henry B. No 16 in text. Page j06
Acute left antral suppuration with necrosis.
The right field is full, the left is slightly contracted in the

temporal field.
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Now in all these cases there has been nasal irri-

tation of necessity, and in none has there been any

pathological contraction with the exception of the

1astiﬁight full, left contracted. from toxi@;it is therefore clear
that nasal irritation alone is not capable of causing

visual field contractions, and I believe it is due

to the localised toxin, and I find that Johnstone (1)

explains the production of certain reflex troubles

by soakage throughefthe toxins, and Birch-Herschfeld(2)

the production of central scotoms.

As to how the toxin spreads from the sinus is for
the most part problematical, but Ortmenn (3) has
observed an acute sphenoidal sinus suppuration which
caused extre dural abscess and cavernous thrombosis
in which he was sble to trace microscopically diplo-
cocci directly invading the mucosa and periosteum
and bone of the sphenoidal sinus.

And Hajek (4), in a case of ethmoidal suppuration
leading to meningitis, traced portions of the throm-
bosed veins to the meninges, showing the probable
venous carriage of infection; and presumsebly, the
lymphatics may also so agt as carriers.

Although the cases of Ortmann and Hajek only trace
the infection to the meninges, yet the wvenous &and
lymphatic connections with the orbit and sinuses
are far more intimate than to the durs mater, so
there can be little doubt of these paths of infec-
tion to the orbital contents. glso.

But I think the effect on the orbitel contents and
the optic nerve in particular is very often by a
soakage through the thin walls into the orbit and
acting directly upon the nerve, especisally in the

1. JOHNSTONE. Ophthalmoscope, April,1508.
2. BIRCH HERSCHFELD. Xbid.
3. ORTMANN. Virchow's Archiv,Bd.CXX.

4. GRAEF. Saemisch Handbuch, 1507.
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chronic cases. Although there is no proof of this
yet it is very probable, because the wall is very
thin and often dehiscent, and in these chronic
cases the mucosa is often atropnied, and this is

a further aid to the passage of toxins

In the closed sinuses with the pus under pressure
still more likely would toxins be to filter
through.

Central Scotoma is generally due to some toxic
agent, and Birch-ferschfeld lays siress on central
scotoma being usually present. I agree with him
as to the toxic origin of these central scotoma,
but not as to frequency, for in this series there
is but one case, regarding the toxin as percolat-
ing through the wall this is what one would expect
because excepting near the globe the papillo-
macular bundle is central in position and is pro-
tected by the more periphersl fibres, and in accord-
ance with this I find periphersal contraction
of the visualfields to be commonest.

And sgain the frequency with which the temporal
fields in sphenoidal sinusitis are contracted
shows the same point becsuse that means the nassal
side of the nerve is at fault, and this is the
part of the nerve in most intimete relation to the
sinus wall, and therefore the part most affected
by toxin.

Whereas, if the toxin were convey ed by the blood
stream - as in the case in tobacco poisoning -
the whole nerve is equally affected, but the most
delicate part - the papillo-maculsr bundle - is
the first to show it by central scotome and only
later peripheral contraction occurs.

In acute cases where the mucose is not atrophied
or cicatrised and is very vascular, it is possible
that the toxin is absorbed by the blood-stream

and then is observed central scotoma, but more
probably this 1is brought about by pressure in the
canal, as I have aslready mentioned - although the
whole nerve is compressed, the central fibres
being more delicate are the first to respond.

In case 17, there are full visual fields associ-
ated with & chronic bi-lateral antral sinusitis,
and I believe that this is because the subject

was & child of 14 years, at which age the cavity
has not finished developing and has therefore
thick walls, through which toxins do not readily
pass,(which is also in favour of a filtration
passage). Cases 5 and 6 show primary atrophy, but
particularly of the papillo-macular bundle, which
points to a toxic origin.
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The two cases 11 and 12, pagesgssqy, were mucoceles
and showed no visual field contraction. It is
established that mucoceles are sierile, end there-
fore presumebly free from toxin, which also points
towards the toxic origin of wvisual field contrac-
tion.

The wvisual fields may also be contracted from
pressure exerted by fluid poured out within the wvagi-
nal sheath of the optic nerve as the result of irri-
tation by the toxin upon the endothelium (vide page/4$
as is seen in case 23, page 12G.

Optic Neuritis and Atrophy.

There have been a considersble number of isolated
cases of optic neuritis and atrophy reported in the
literature resulting from sccessory sinus disease,
and Fish (1) has given an excellent series of cases.
He examined 3%2 consecutive cases of so-called idio-
pathic optic neuritis which occurred in his practice
with regara to the nasal condition and found definite
evidence of sinus affection in no less than 26 cases,
and of these he was able to prove the definite causal
relation in 15.

Optic neuritis as & result of sinus affection is
present in this series of cases 8 times, or just over
25 per cent., and optic atrophy (primery) twice.

So that optic neuritis very commonly accompanies sinus
disease; but the presence or absence of neuritis

is not always a guide to the intensity of the sinus
affection, because cases have been recorded by

Jessop (2), Onodi (3), and others where the sphenoid
bone has necrosed, and frequently the ethmoid cells
in which no neuritis has occurred, and in other cases
intense neuritis occurs ~ casel, page §3) - and
comparatively little involvement of the sinus.

Teuritis is more likely to occur when the sinus is closed.

i = wNSH Loc. cit.

2. JESSOP. Transactions of the Ophthalmological
Society.l90%,

3s - ORODL. LioGs: ecit:
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Jessop (1) has recorded two cases of recurrent orbi-
tal cellulitis and abscess formation resulting from
necrosis of the ethmoid ard sphenoid, both terminating
fatally without any intra-ocular manifestations; and
Knapp (2) records & case of sphenoidal suppuration
which caused meningitis and death, and yet caused
no neuritis.
However, neuritis is usually a guide and also some
aid in the disgnosis of the particular sinus affected.
The cause of the neuritis depends somewhat on
the kind observed - Fine neuritie haze, gross neu-
ritis, choked disc, and retro-bulbar.
Thus the fine neuritis, I think, is very possibly
due to a Hydrops Vaginse Nervi Optici, because the
opathalmoscopic appearance is the same as presented
in that condition, and it seems reasonable that the
toxins filtering through into the orbit should be
carried by the free lymphatic connection: (page2g )
into the vaginal lymph space and by the irritation
of the endothelium lining cause outpouring of fluid
and pressure upon the nerve.
Examples of this condition are, I believe, seen in
cases 7, 17 and 23 (pages 84,/08& (20
Choked disc or better Papill:-oedema (Parsons) only
occurs in case 2, page O4 , and I have not cone
across any report of a similar case.
The site of the lesion here is in the optic canal
where any inflammatory swelling must necessarily
cause strengulation, and as I have elsewhere pointed
out (page 37 ) the cansl is of some length and its
walls thin or dehisent. =
Choked disc was formerly thought to be pathognomic: .
of intra-cranial growths or inflammation in spite of
operations and post mortems often proving the
cranial contents healthy.

Gross Neuritis - a neuritis associated with swelling
of the disc, hsemorrhages, or exudate - is fairly
common, cases 1 and 3, pages 53% 04 being examples,
and numerous cases have been reported in the
literature.
Gross neuritis may arise far back on the nerve, and
doubtless often within the canal and descend the nerve
and appear ophthalmoscopically as suchs or further
forward. Doubtless some of those observed in affec-
tions of the anterior group of sinuses are due to
inflammatory oedema or periostitis travelling back-
wards to the optic canal and there affecting the
nerve, or to the toxins escaping and affecting the
nerve directly.
The fine hazy neuritis apparently only occurs in
chronic affections, but gross neuritis and papillo-

1, JESS0P. Transactions Ophthalmological Society,l1g03.

2. KNAPP. Knapp's Archives of Ophthalmology,1g9¢3.
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oedema occur in both acute and chronic sinusitis.
Choked disc probably only results from either sphen-
oidal or posterior ethmoidal sinusitis, but the fine
and gross neuritis may result from any or all of the
accessory sinuses, though most frequently from the
sphenoidal (Onodi) owing to its position, and least
frequently from antral suppuratioa because the roof
is thick,and is necessarily the last part to be
affected owing to the antral cavity having to be
full before the pus is in contact.

Direct pressure from bony expansion of the wall is
probably a rare cause of neuritis, because we but
seldom see bony expansion, excepting from tumour
growth and mucoceles, both of which are uncommon.
Bony exapnsion occurred in both mucoceles, cases 1l
and 12, pages 5% g7 , but no neuritis; Cass |5,page /04
was a sarcoma of the antrum and post neuritic atrophy
was present.

Retro-bulbar neuritis,according to 3irch-Herschfeld,
is most commonly observed and he records three cases
occurring in sphenoidal suppuration, and it prob-
ably is in post influenza sinusitis,(vide infra).

I have, however, only seen it in one case - the right
eye, case 1.

Optic neuritis was not present in either of my two
cases of mucocele, and I have not seen any report

of its occurrence in that condition; and unless due
to expansion and pressure it is, to be expected, for
they are sterile.

A remarkable fact in regard to &all forms of neuritis
resulting from accessory sinus disease is the powser
of recovery, even after the nevritis has been present
for years, and in some cases where the vision has
been entirely abrogated for & prolonged period,
recovery may be complete.

In some cases, the process is so acute that complete
blindness results in twenty-four hours, and yet
under suitable tresatment vision is rapidly restored
as is also the physiological condition.

Fish (1) records,a young man of twenty who had
suffered from bi-lateral optic neuritis for three
years with proptosis and muscular error, and which
after operation rapidly returned to normal, and he
quotes a similar case of Risely's.

In case 1, pagedd , the patient had become blind in
each eye in the course of a few days and remained
so for more than three weeks with optic neuritis,
haemorrhage and swelling of the disc+ 6 D, and yet
finally recovered with central vision of 6 and §

in the two eyes. |2 9

And again in Case 2, page Gk » papill -oedema had

1. FISH. Lioc. cit.
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been probably present for two and a half years in the
one eyve and one and & half years in the other, and
vision was restored after ten days of treatment from
hend-movemsents to 6,and later three weeks after oper-
36

ation on the sinus from perception of light to 6

12.
These and other cases show that the toxin may be
temporsrily very virulent, and act very quickly
and produce very severe optic neuritis (ophthalmos-
copically) and last for a long time with complete
or almost complete recovery if the cause can be
removed.
The neuritis present does not act as & mere block
in the conducting paths for in these as in other
cases we not infrequently observe good vision along
with a severe neuritis (e.g. the right eye in Case 2)
and in others with but slight neuritis the vision
is very severely disturbed.
Opportunity does not often present for histological
work in these cases, but Bartel{(l) has cut serisl
sections of the whole of the nerve in & case of
orbital abscess secondary to sinus disease, he found
it pink in section and microscopically infiltrated
with leucocytes and much overgrowth of the glial
tissue, and in one part asctual necrosis.

It is interesting to compare the toxin in these acute
cases with atoxyl, quinine and salicylic acid in
toxic doses, which rapidly produce loss of central
vision and in some cases complete blindness. In
these cases, if the administration of the drug bs
immediately ceased the vision seldom recovers com-
pletely and generally some atrophy of the nerve
ensues, and if it be continued,permanent blindness
results.

And again. the more chronic cases with tobacco poi-
soning, in which the nicotine poison: is eadministered
over prolonged periods. This latter acts firstly
uporn the central fibres causing scotoma and great
reduction of wvision, and later uponthe peripheral
fibres causing contraction of the field.

If this toxin be cut off completely, vision and the
visual fields are usually completely restored, but
if it be continued even in small doses, complete
recovery does not take place.

O0f &ll these four examples none possess the power
of causing neuritis,in addition to poisoning the
nerve fibres,as the toxin of sinus affections can,
presumably because they are not of microbic origin.

1. BARTEL. Archives of Ophthalmology, 1908.



The prob&able reason of recovery in sinus affections
and not in atoxyl, etc., is that the former is purely
local and therefore is more essily and completely
eliminated than the latter - which are general toxins;
or it may be that the atoxyl group combine with the
protoplasm of the nerve similarly to tetanus toxin.

liore or less complete recovery does not always take
place, and atrophy in some degree results; thus,
primary atrophy is observed in cases 5 and 6, pages79&3/
and some post-neuritic atrophy in cases 1, 15, and 28,
ages §3, /048 130 ; but during the year that I have
had: cases 1 and 28 under observation this has not
progressed.

As to whether optic neuritis is uni-lateral or
bi-lateral? Onodi says “anileteral neuritis is char-
acteristic of sinus _affections, and bi-lateral of
cerebral conditions; not unfrequently, however, the
neuritis of intra-cranial disease is unilateral, and
in this series of caeses it is present as bi-lateral
in seven out of the eight cases, and the two cases

of optic atrophy were bilateral.

I think the reports of cases are morefrequently of
bilateral than unilateral, and remembering Onodi's
work proving that one sinus in the posterior group

is frequently in relation to both nerves, and the
frequentey with which one observes bilateral
sinusitis, it is what one would expect.

Affections of the Uveal Tract.

Affections of this portion of the eye from accessory
sinus diseass are uncommon and are difficult to trace
in their causal relation to sinus affections.

Fish (1) has related an undoubted case in which there
was irido cyclitis and in which the keratitis punctata
and vitreous opacities rapidly cleared up, and another
case of choroido-retinitis; and Fromagat (2) had a
case of iritis which resisted all treatment until the
antral sinuses was treated.

Case 28, page /30, is, I believe, an example of irido-
cyclitis due to post-influenzal sinusitis;

And case 4, page 76 , is & bi-lateral choroiditis
apparently due to sphenoidal and ethmoidal sinusitis
on each side.

Tt HESH WJouryal: of Laryngology,Rhinology,&Otology,19o7.

2. FROMAGAT. Annales de 1'Or et du Larynx,1894; quoted
by Laurens, Gazette des &opitaux 1895.
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In thirty cases, therefore, there were only two affec-
tions of the uveal tract appsrently the result of
sinus affection (excluding retinitis in associstion
with and due to neuritis.)

In one of this series, there was disseminated chor-
oiditis (case 8), and in case 19 there was retinitis
proliferans, but the former was certainly due to
syphilis, and the latter probably resulted fron an
injury.

Logan Turner (1) says that when the globe in sinus
suppuration is affected it points strongly to invol-
vement of the anterior group of sinuses.

The infrequency of uveal affections, in spite of a
very rich blood-supply and the freguency with which
such affections - iritis, choroiditis, retinitis -
are seen in general disease is probably due to the
globe being surrounded and separated from the sinuses
by a thick pad of fat and particularly thick around
the part where the vessels (ciliary arteries) enter,
into which toxins would have to gain ingress before
they could be carried in to affect the uveal tract.

Gl & uwicio m &,

Both Primary and Secondary glaucoma have been reported
as the result of accessory sinus disease.

Fish has reported two undoubted cases of primary and
secondary glaucoma, in one of which treatment by
myotics failed completely, but the case was cured by
treating the frontal sinus. He states that he
believes that glaucoma is very frequently started by
sinusitis, and that in chronic glaucoma iridectomy .
does not cure because of chronic venous stasis from a
chronic sinusitis, but in acute cases the iridectonmy
tides over the period of wvenous congestion and cure
is the result.

Case 28, page /30 , is apparently a secondary glau-
coma from irido-cyclitis due to polysinusitis; and
case 25, page /25 , is & primary glaucoma, in which
treatment of the nose caused an acute attack to sub-
side after myotics had failed.

The Pathology of glaucoma is not known, but we do know
that acute attacks are excited by causes which stagnate
the outflow from the globe,and sinusitis with its

1. TLOGAN TURNER. British Medical Journal, 1608.
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associated engorgement of the orbital contents
should be such a factor par excellence.

Blockage of the Central Artery of
the Retina.

There has apparently been no case recorded in the 1it-
erature of blockage of the central artery of the retina
as the result of sinus affection, but there is a report
by Jessop (1) of bi-lateral ovstruction, which he
sugrested was due to a bi-leteral haemorrhage into the
nerve sheath, but the veins were unobstructed, and the
eye recovered to_% of vision, but the other remained

3
blind. o mention is made of any sinus symptoms, but
to me a bi-lateral sphenoidal sinusitis is a much
more probable ,explenation. .
And Story = (2) has reported two cases of unilateral
obstruction, as in Jessop's case, with all the signs
of embolus, and in which vision recovered in the
course of & month from hand movements to 6.

In one of the cases there was the history of onset
after a severe cold which points to a sinus origin.

As I have pointed out in the anatomical section, page
The explanation of Case 1, page 53 , and similar
cases, is that the central artery arises far back in
the orbit and sometimes within the optic canal.

Any pressure by inflammation within the nerve is felt
by the veins long before the artery, and in this case
and those by Jessop and Story , the central veins were
not obstructed, so that the only place where this can
occur is far back in the orbit where the two vessels
run separate courses.

In case 1,it was due to the toxins from a sphenoidal
sinusitis causing an inflammatory oedema of the arte-
rial walls ceusing complete obstruction of the blood
flow. (The srteries upon the disc were thread-like).
The ophthalmoscopic appearances in this case did not
show oedema of the retina, because there was collat-
eral circulation.

The inverse increased calibre of the arteries (vide
drawing, page 55 ) in a case of embolus has been
observed by Lawson(3) in an even more marked degree.

1. JESSOP. Transcations Ophthalmological Bociety.1900
2. J.B:STORY. -Ibild.,;1899.
3, LAWSON. 1Ibid.,1898.
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It is stated that the arterial coets are thickemed
upon the disc, and if this be & fact, it explains why
this inverse calibre should occur, because & collat-
eral circulation would only be a feeble strean which
would have insufficient power to distend such vessel
coats.

Doyne (1) states that this is usually observed in
cases of embolism of the central artery in which

some circulation is restored.

As to where and how collateral circulation takes place
I can offer no explanation, excepting thal it seemed
to be in the ciliary region.

There was no opportunity of knowing whether the collat-
ersl circulation was sufficient for good vision, &as
vision was lost from retro-ocular neuritis.

Eippus.

Expecting to find retro-ocular neuritis in frequent
association with sinus affections, I also expected

the cond@ition of hippus would not be infrequent; and
it waspresent i no less then 6 times, or about 20 per
cent., thought the retro-ocular neuritis was present
but once. '

By Hippus, I mean & very marked exagge i 1
normal‘pupillary reaction to directtétizaigﬁigi.tne
When the pupil is stimulated by direct light it shows
slight oscilletions of dilatation and contraction
gigzily remaining entirely contracted; in hippus %he pupil
sions rer; i '
e contracteg?e very marked, and finally comes to
Fgchs(z) states that it is very difficult to draw a
1}ne.between the normal physiologicel or increased
physiological and true pathological, and that many
people do not consider the latter exists.
Damasch, quoted by Swanzy (3), finds an increased hippus
in multiple sclerosis, acute meningitis, and anoplec%ic
attacks, and regards it in the same manner as increased
tendon jerks in thdase conditions.

1. DOYNE. Transactions Ophthalmological Society,1900
2. FUCHS' Textbook of Ophthalmology. [907.

3. SWANZY & Werner. Ophthalmology. 9th Edition.
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thers have found it in post neuritic atrophy and
retro-bulbar neuritis. )

It occurs in cases 1 and 3, pages ) &7/ , the former
being post—neuritic atrophy, and the latter a gross
neuritis; and in cases I3“ 17,18 & 30, pagesqglo&/&%&Jéﬂ
in these four there werefophthalmoscopic changes and
no signs of retro-bulbar neuritis.

In cases |13 & 17, instead of the pupils coming to
rest in the contracted state, they were widely
dilated, which I confirmed on seversl occasions.

I have not seen any mention of the hippus pupil
reaction in any reported case, nor can I give any
explanation.

uscular Imbalance.

Cases have been reported very frequently of this con-
dition, either from Faresis or Paralysis.

I investigated with Maddox rod every case, and very
frequently observed slight degrees of hyperphoria,
exophoria and esophoria, but in seven cases there

was a marked degree of imbalance - cases 3,10,12,13,
18,21, and 23, (vide table 2)

In case 3, page Y/ , whilst the patient suffered

from central scotoma there was a marked external stra-
bismus, but when the scotoma disappeared it was found

to be the development into actuality of a latent exter-
nal strabismus, usually associafed with myopia.

Case 10, page g3 , occurred in a bilateral sphenoidal
sinusitis, the hyperphoria being apparently merely
coincident.

Case 12, page g7 , the hyperphoria was due to expansion
of the bony wall by a frontal mucocele.

Case 13, pagegg , was post operative, from involvemant
of the pulley in a Killian's operation.

Case 18 was a latent concomitant internal strabismus.
Case 21, page//7 , There was weakness of the leift infe-
rior oblique and the left antrum was diseased. The
inferior oblique is in direct relation to the roof of
the antrum.

In case 23, page /R0 , weakness of the right inferior
rectus was detected requiring a 30 prism to correct, this
disappeared after operation upon the sinuses affected,
of which the right antrum was one.

So that cases 3,12,and 23 are the only ones actually
due to sinus disease, though case 21 was probably so
caused.

The muscles may be weakened or paralysed by a toxic
action upon the 3rd,4th,and 6th cranial nerves, as they
pass through the sphenoidal fissure in contact with

the sphenoidal sinus; or upon the muscular hranches
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within the orbit; or by a direct myositis; as was
probably the explanatlon of the muscular pain in
case 3.

Decrocystitis.
Occurs in this series in cases 15,19, and 20, pages/; ?
all being in association with antrel disease.
Dacrocystitis, when present, is usually the result
of antral suppuration, which csauses obstruction in
the nasal duct. and secondary infection follows.

Solid tumours of theentra are said to always cause
dacrocystitis. In case 15, dacrocystitis occurred
on the side of the tumour growth, but the nasal duct
was singulsarly free and patent.

Proptosis.

Occurred once in this series - case |2, page gy
due to bony expansion of a frontel mucocele.

Proptosis most frequently occurs from orbltal
cellulitis and sbscess.



157

Siia et ol n VL.
CONCLUSIONS.

The optic nerves, optic canals, sphenoid bone, chissma
and ventral artery of the retins vary greatly in their
relstions.

The optic canals vary greatly in length in different
subjects, and often slightly in the seame subject. They
are much longer than is usuelly supposed, Vide table 1,
page 38.

The central artery of the retina &arises from the ophth-
almic much further back than is usually believed, &and
sometimes within the optic canal if that structure be-
long.

The intre crenial portions of the optic nerves veary in
length from 7 m.m. to 14.5 m.mn., and the diameter fron
3.5 m.n. to 6.5 m.m. in different subjects.

The table of bone between the limbus sphenoidalis and
the olivary eminence (i.e.,the roof of the sphenoid
sinus) varies in antero-posterior length from 4.5. m.a.
to 9 m.m.,but is usually sbout 5 m.m,. This is of
importance because only when it is large cén the optic
chiasma rest upon it, explaining the infrequency of
bi-temporal hemianopsia in sphenoidal sinusitis.

The Pituitary fossa,in antero-posterior diameter, from
5¢5 Meins to 11.5 m.n. ,more usually the latter; when

it is large the table of bone above-mentioned is smsall
and vice versa.

The tic chiasme may be so anterior as to occupy the
usua??y accepted posgtion in the optic suleus oT the

sphenoid bone, but only very rarely, much more usually
it lies over the pituitary fossa.

For the above references, vide table 1 and pages 3/ t038

Some form of visual field contraction occurs in G0

per cent of all cases.

The visual fields for green and red, particularly the
former, are, with rare exceptions, much more contrac-
ted than the field for white. Therefore, white &nd
green are the best tests to employ.

General - more or less concentric - contraction occurred
in about 76 per cent of cases, and is the most frequent-
ly observed.

Temporal contraction occurred 15 times, or 50 per cent,
and 8 of those 15 were bitemporal contractions; but
bi-temporal hemianopsia is extremely rare.

Altitudinal contraction occurred in 8 cases.
A small island of vision may rem&in long after the
rest of the nerve has become blind from papilloedema.



Central scotoma is said to be the field defect usually
observed in sinus affections, it is uncommon only
occurring twice in this series; because most of the
cases are chronic,and the toxins only affect the nerve
by . filtretion and therefore affect the peripheral
fibres (producing peripheral contractionsg, as the
macular fibres of the nerve, excepting near the globse,
are central in position (within the nerve); whereas

in acute cases central scotoma is observed as it is
either produced by pressure or by the toxins being
conveyed by the blood strean.

Bi-temporal hemiasnopsia is the only characteristic field
of vision of a particular sinus, and that sinus the
sphenoidal: because it can only be produced by involve-
ment of the chiasma.

Bi-temnoral contractions are most usually observed in
sphenoidal sinusitis, because the nassal sides of the
nerves are in contact with that sinus.

The visual field contractions are of much the sane.
character in the acute and chronic cases, though differ-
ing greatly in onset.

Visual field contractions in associaiion with nssal
suppuration point: strongly to the suppuration being of
sinus origin, and therefore the fields are an aid to
diagnosis.

Visual field contractions do not occur apparently in
mucoceles, because they are unassociated with toxins.
The contractions observed are not due to reflex
irritation of the nose.

Thevy may be caused by direct pressure either within the
optic canal by swelling, or within the nerve sheath by
hydrops vaginae nervi optici, causing pressure, or by
optic neuritis.

But in chronic cases most frequently by percolation of
toxins from the sinus cavity through the wall into the
orbit affecting the nerve directly. This is usually
unassoclated with ophthalmoscopic changes.

The visual fields mey be contracted by post-operative
oedema, pressing upogﬁ;ﬁe optic nerve.

The visual fieldsmey ,rapidly contracted,and restored
by treatment; but treatment in the chronic has often
1ittle or no effect, because either the nerve is perman-
ently damaged, or that sufficient toxin passes through
from the pus which is usually secreted for a long time
after operation, to keep up the contraction; or that
the nerves only slowly recover in these chronic cases.

For references, pages /3¢ toﬁ@7
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Optic neuritis meay be in the form of Retro-bulbar

which is rare and only occurs in acute cases: or as &
Fine Hazy Neuritis usually observed in chronic cases, and
is not uncommon; or as Choked Disc (Papilloedema) which
is rare, and generslly &ssociated with chronic cases;

and as Cross Neuritis, which, when present, is usually

in scute cases.

The Hezy neuritis may be observed in any of the sinuses
and is probably due to toxins causing hydrops vaginae
nervi optici and pressure upon the nerve.
Choked Disc can probably only occur in the posterior group
of sinuses, &nd is due to oedema within the optic canal
caused by the toxin; and gross neuritis by inflammatory
changes within the nerve by toxins brought by the blood
stream and lymphatics, and mostly observed in the poste-
rior group of sinuses.
The kind of neuritis ' and its intensity is some guide
to the sinus involved and the variety of sinusitis, but
not absolutely.
The neuritic process may be very interse and very sacute
in.onset, and under appropriate treatment recovery may
by very repid.
Vision may be almost completely restored after weeks of
absolute blindness, and after neuritis has been present
for even years with suiteble treatment of the sinus affec-
ted, blindness and intense neuritis do not necessarily
mesn a bad prognosis.
Atrophy may supervene in some depree, either as post-
neuritic, or presenting the appearance of & primary
atrophy.

For references, pages 447 to 5/

Hippus reaction of the pupils in sinus affections is not
infrequently observed, and for which there is no adequate
explanstion.

For reference, page/i4

The Central Artery may become obstructed from pressure

or inflemmatory oedema of the vascular coats, &nd present
the appearance of embolus.

Por reference, page 9D

Muscuvlar paralysis and paresis is not commonly due to
sinus affections &s is generally supposed. livositis
msy occur.

FPor reference page /55
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Acute eand chronic, primery, and secondary glaucoma may
be excited by sinusitis; the primary by venous stasis,
and the secondary by inflammatory affections of the
uveal tract.

For reference, page /52

Affections of the Uveal tract are very uncommon, because
the ciliary arteries by which toxins enter the globe

are so well protected by a thick mess of fat from the
sinuses.

For reference, page./s52

From the foregoing conclusions, it is clear that the
nose must be exsmined in &all obscire ocular conditions.



