The cerebro-spinal fluid; its spontaneous escape from the nose : with
observations on its composition and function in the human subject / by St
Clair Thomson.

Contributors

Thomson, St. Clair, Sir, 1859-1943.
Thomson, St. Clair, Sir, 1859-1943
Cawthorne, Terence Edward, Sir, 1902-1970
King's College London

Publication/Creation
London : Cassell & Company, 1899.

Persistent URL
https://wellcomecollection.org/works/kbmnrdz2

License and attribution

This material has been provided by This material has been provided by King's
College London. The original may be consulted at King’s College London.
where the originals may be consulted.

This work has been identified as being free of known restrictions under
copyright law, including all related and neighbouring rights and is being made
available under the Creative Commons, Public Domain Mark.

You can copy, modify, distribute and perform the work, even for commercial
purposes, without asking permission.

Wellcome Collection

183 Euston Road

London NW1 2BE UK

T +44 (0)20 7611 8722

E library@wellcomecollection.org
https://wellcomecollection.org



http://creativecommons.org/publicdomain/mark/1.0/

o
o b

THE CEREBROSPINAL FLUID
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4 THE CEREBRO-SPINAL FLUID.

sixteenth century we find Sansovino! still calling the
nasal cavity the ‘“cloaca del cerebro.” Schneider®
finally showed how baseless was the fabric of the ana-
tomical vision which saw any free communication between
the nose and the ventricles of the brain,

It was not till the time of our own Willis® that the
method of direct observation was brought to bear on the
question as to what became of the cerebro-spinal fluid, a
question which appears to have considerably puzzled the
elder anatomists. Willis acknowledges that it is at first
sight difficult to see how this fluid passes off through the
holes in the cribriform plate, since they are completely
blocked during life by the nerve fibres and the prolonga-
tions of the dura mater. Yet he holds that it is permis-
sible to think that the fluid descends into the nose by
openings which are invisible after death, but dilatable
during life ““by heat and the spirit.” But Vieussens*
points out that the pituitary membrane cannot be the ex-
cretory surface for the aqueous humour of the brain. He
had opened many crania and found a quantity of water in
individuals who had never during life voided anything
similar by the nose or month. The following experiments
confirm this view :—He poured alecohol into the anterior
fossa of the skull and left it there some time ; not a drop
escaped from the nose, not even when the dura mater was
stripped off the ethmoid. Besides, if a living animal is
taken, and the two carotids and jugulars ligatured, and
coloured aleohol is then injected into the carotids until all
the vessels are distended, he found that the cavities of the
brain will be flooded, but that nothing will escape from
the nose.

Cotugno (1736-1822)," who gave his name to the

1 F. Sansovino, ¢ L’ edificio del corpo wmano,’ Venet., 1550 (ref. in Zucker-
kandl).

2 ¢Liber de osse cribriformi,’ &c., and © De catharris,” Wittenbergee, 1655.

8 ¢ Opera Omnin,” Geneva, 1695, “ Anatom. Cerebri,” chaps. xi, xii, and xiii.

4 ¢ Do natura et necessitate spiritus animalis et de succo nervoso.’

5 ¢ De Ischiade Nervosa,” Neapoli, 1764, in Sandifort’s ‘ Thesaurus Iisserta-
tionnm,” Roterodami, 1769.






6 THE CEREBRO-SPINAL FLUID.

B. Irom the Ear, spontaneously.

The possibility of cerebro-spinal fluid escaping sponta-
neously from the ear had not entered my mind when T
first commenced to interest myself in this subject, and it
was only during the preparation of this paper that I met
with the record of a case published by Escat (of Toulouse).!

His patient was a girl aged 10, who eighteen months previously
had first noticed the escape of a clear watery fluid from the right
ear. The flow was intermitting, it lasted a few minutes, then
stopped abruptly, but recurred ten or twelve times in the day.
This state of things lasted two months, and then ceased suddenly
under no special treatment., A year later the same phenomenon
reappeared, and lasted about a month. Finally the flow again
appeared eight days before the patient was brought for advice on
the 8th May, 1897. There was no previous history of consequence,
no ear trouble, no introduction of foreign body, and no history of
accident. The flow came on without apparvent cause. A few
seconds before it appeared there was a whistling in the right ear,
which ceased as soon as the liquid began to flow. At each escape
about half a tumbler of liquid was lost, and the total guantity in
twenty-four hours was calculated at half a litre. The flow con-
tinued during the night, and in the daytime the patient was
obliged to wear over the right ear a large linen compress, which
required frequent renewal. The flow was generally more abundant
during the three hours after meals, and the patient noticed that
she could increase it by straining. During one flowing 150 grammes
were easily collected, and submitted to Professor Gérard, who re-
ported as follows :

““The liquid is undoubtedly cerebro-spinal fluid, as the following
analysis shows :

« Qolourless liquid, limpid, faintly alkaline, very slight turbidity
with heat in presence of acetic acid.

¢ Chloride of sodium . ‘ . 63 gr. per litre.
Earthy phosphates (or PH,0;) SRR 1 S »
Traces of cholesterin and albumin.”

In spite of this flow the patient’s general health was satisfae-
tory. She complained of no pain or malaise, and a.lthﬂugh her
parents noticed some lassitude and intellectual torpor during the
flow, this was not marked, and she continued her work and play at
school as formerly.

1 ¢ Archiv. Internat, de Laryngologie,” tome x, No. 6, 1897.
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Direct examination of the right ear showed that the tympanic
membrane, including Shrapnell's membrane, was quite intact, and
the Bustachian catheter indicated that the middle ear was free of
liqnid. The external two thirds of the anditory meatus showed
nothing abnormal ; but in the inner third, on the upper wall, a fine
white line was detected. This did not disappear after cleansing ;
and although suction with Siegle’s speculum failed to draw any
liquid from it, and a fine probe could not detect any corresponding
crack or depression, yet Escat decided that this spot indicated the
point of escape of the fluid from the cranial cavity. He applied the
galvano-cautery to it, and the flow ceased and had not recurred two

months later.

In his conclusions from this case the author excluded
traumatism or any ulcerative process. He regarded it
as due to a congenital defect, or at least predisposed to
by a congenital atrophy of the upper wall of the external
auditory meatus, which became more marked in the course
of the development of the temporal bone and ended in a
genuine partial absorption of the floor of the temporal fossa.

When compared with the cases I have been able to
collect there can be little doubt that this was indeed
an instance of spontaneous escape of cerebro-spinal fluid
from the external aunditory meatus. Although the
analysis does not give the specific gravity, nor mentions
the substance which reduces Fehling’s solution, it is yet
sufficiently complete to exclude the question of its being
other than arachnoid fluid.

I am inclined to ask for some reserve in attributing a
cure to the sealing of the cuticular opening with the
cautery. If the bone is really defective it is likely that
the fluid will break its way through the cicatrix whenever
the pressure becomes increased. For we must note that
the flow had on two previous occasions ceased spontane-
ously, once for a whole year.

¢. From the Nose, after Tnjury.

f[_‘h:a escape of the fluid from the nose as a consequence
of injury does not appear to have been so frequently
observed. The first suggestion of such a condition is
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given by Bidloo the elder,' a medical writer who lived in
the second half of the seventeenth century and wrote a
work on surgery. In this he reports the case of a
patient who had an accident to the bridge of the nose,
followed by a continuous flow of a clear watery secretion
from the right nostril in such quantity that within
twenty-four hours 20 ounces (600 c.c.) of this fluid
escaped. Later on the discharge became purulent,
splinters of bone came away, and the patient died seven
months after the receipt of the accident.

Blandin *in 1840 opined that he himself was the first to
note an enormous serous flow from the nose in certain cases
after injury. He pointed out the great importance of this
new symptom for diagnosis, and especially for prognosis,
A confirmatory observation is given in full by Robert.?

That recovery in such cases may be complete and satis-
factory is shown by a case of Hector Cameron’s.! A
man aged 75 was thrown down stairs and suffered from
““ profuse bleeding from his left ear and nostril, followed
by the discharge of large quantities of clear fluid. The
discharge of cerebro-spinal fluid continued for several
days, ceasing from the ear before it did so from the
nostril.”” The patient recovered completely.

In the following case the discharge persisted for much
longer, viz. for two months, before it finally ceased. It
is important to recognise that a cerebro-spinal rhinor-
rheea, if I may be allowed the term, could persist so long,
as patients might present themselves for the nasal dis-
charge some time after the receipt of the accident, to
which they might possibly omit any reference. This case
is recorded by Mathiesen.’

1 Quoted by Morgagni, * De sedibus et causis morborum,’ liber i, epist. xiv,
art. 21.

2 ¢ Gazette des Hopitaux,” 1840, p. 205.

3 ¢ Archives générales de Médecine,” 1845, tome ix, p. a89.

4 ¢ Brit. Med. Journ.,’ May 17th, 1884, p. 886.

5 ¢Norsk. Magazin for Laegevidenskaben,” p. 241, January, 1887 (from
abstract in Bosworth’s *Diseases of the Nose and Throat,” vol. i, 1883,

p. 266).
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discharge from the left ear. By placing the patient in a sitting
position and then in a horizontal one, these discharges conld bhe
made to alternate regularly. The liquid was not collected; the
author was so convinced of its nature that an analysis appeared
useless. Highteen days after the accident the patient died with
symptoms of meningo-encephalitis. This was confirmed at the
autopsy, which revealed a fracture of the hase in the anterior fossa,

involving the cribriform plate, and the middle fossa on the left side
through the temporal bone.

SroNTANEOUS FsCAPE FrOM THE NOSE NoT A RECOGNISED
SyYMpPTOM,

But although this escape of cerebro-spinal fluid from
the nose in tranmatic cases is a recognised occurrence, and
reference to it is to be found in most surgical text-books, I
was chiefly interested in seeing whether a case under my
own observation was unique in its spontaneous character,
or whether there were already records to supply the points
which are wanting to make a complete picture of this patho-
logical condition. So far as many well-known text-books
are concerned this search has been fruitless. Such classical
systems of medicine as Ziemssen’s (* Cyclopeedia of the Prac-
tice of Medicine,” 1881) and Russell Reynolds’ (‘ A System
of Medicine,” 1872) have no mention of such a possibility,
and there is mno reference to it in the text-books of
Bristowe ( Theory and Practice of Medicine,” 1890), Osler,
or of Hilton Fagge and Pye-Smith (* Principles and Prac-
tice of Medicine,” 1891). Although, as I will show later
on, this symptom appears to be frequently associated with
nervous symptoms, there is no hint of it in Gowers’ well-
known work (¢ Diseases of the Nervous System,” 1893) nor
in the large ¢ Text-book of Nervous Diseases by American
Authors ’ (edited by Francis X. Dercum, Edinburgh and
London, 1895). It is remarked by von Jaksch (° Clinical
Diagnosis,” third English edition, 1897, p. 108) that “ oc-
casionally, as in cases of wounds perforating the cranium
and in brain tumours, cerebro-spinal fluid may be dis-
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12 THE CEREBRO-SPINAL FLUID,

Paul Heymann, Wien, 1896—7-8), gives no reference to
the occurrence of spontaneous flow of cerebro-spinal fluid
from the mose, but simply a mention of hydrorrheea
nasalis as a watery flow which may be symptomatic of
injury of the skull, of hydrocephalus, or of affections of
the accessory sinuses., Spencer Watson (¢ Diseases of the
Nose,” 2nd edition, 1890, p. 88) gives a careful considera-
tion to the question of watery discharge from the nose, but
he comes to the conclusion that ¢ there is a possibility of
the fluid being cerebro-spinal and that it escapes through
a fissure in the cribriform plate of the ethmoid. That
such an origin is the true one can only be after a severe

injury and as a consequence of a fracture of the base of
the skull.”

Summary.

This last quotation summarises the generally accepted
view as to the question of the escape of cerebro-spinal fluid
from the nose, viz. that while it may occur as consequence
of injury, and is a rare accompaniment of brain tumour, its
spontaneous escape is unknown. So far from being a recog-
nised possibility, it remains unnoticed in many of the best
known and most recent publications on general medicine,
nervous diseases, and affections of the nose. The ¢ Journal
of Laryngology ’ in twelve years does not mention it. The
thirteen volumes of the ¢ Centralblatt fir Laryngologie’
contain in the index only three references under the title
of ¢ Cerebro-spinal Fliissigkeit.” It is evident that the
condition is most exceptional, or else that its true nature
is very rarely recognised. However, by the help of these
and other references I have succeeded in tracing eight
other cases where an analogous condition was undoubted,
and twelve cases where it was most probable.

None of these cases have had the advantage of being
so thoroughly investigated as one I am able to record, eith}e:-
because the opportunity did not offer, or because physio-
logical chemistry was not till recently sufficiently a.dv_ancad
to speak authoritatively on the composition of the flnid. I
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think it will be better, therefore, to report this case in its
entirety, and then refer to those which help to make up the
parts in the clinical picture of the affection.

Avraor’s CasE,

My patient, R. W—, is a single woman aged 25. She
has been born and brought up in the country, where she
has attended to the domestic duties of her mother’s cottage.
She first attended the Throat Hospital, Golden Square, 1
April, 1896. She was seen to be a healthy-looking young
woman, presenting no exophthalmos, nor any striking
feature suggestive of disease. Two and a half years pre-
viously she had gradually become aware of an increasing
tendency to drip from the left nostril. This would occa-
sionally stop for a week or even a month at a time, but since
Christmas, 1895,it had been continuous both day and night.
The nature and source of the fluid were overlooked at first,
and she was treated with iron tonics, and locally with
alkaline nose lotions. There was no cessation of the flow,
and on May 20th, 1896, some post-nasal growths were
scraped away under nitrous oxide gas. The dripping con-
tinued as before, and it remained unaltered by nasal lotions
of extract of hamamelis, and a long course of Fowler’s
solution.

In October, 1896, the intractability of the flow caused
me to give the case a fuller examination, and my interest
was keenly aroused on finding that when the patient
inclined her head forwards a clear watery fluid fell from
her left nostril in a steady drip, much as the blood does
in epistaxis. The following observations were then
made. This dripping—which had at that date been
unabated for ten months—runs forwards as a rule, and
it escapes more rapidly when she bends her head. When
she inelines her head backwards, or when she lies on her
back, the liquid runs down into her throat, and she then
has to swallow it. At night it sometimes runs on to her
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!ip, :-_md so on to the pillow ; this especially oceurs if she
is lying on the left (i. e. the affected) side. When she is
in bed it also runs into her mouth and causes her to
swallow, but she says that it never gives rise to chokin g
iattauks. However, her mother states that when sleeping
in the same room with her she was frequently alarmed by
the gurgling and choking noises made by the patient in
her sleep.

She had noticed that the flow was invariably from the
lett side ; it appeared to her to be worse when she had a
cold ; it had never been blood-stained nor offensive ; was
fji-ae from disagreeable taste and odour; its escape gave
rise to no sneezing or irritation, and her sense of smell
had remained quite unaffected.

She prefers to let the liguid flow forward, and in
order to arrest it from dropping on to her clothes or the
work she may be engaged on, she is compelled to carry a
handkerchief in her left hand from morning to night.
When working at a table she simply places a handkerchief
directly under her nose, and allows the fluid to drip on to
it. She uses five to six handkerchiefs a day, and these
handkerchiefs on being dried are found to be quite pliable,
and do not dry stiff as they would in cases of mere increase
of mucouns secretion. This point has some importance in
reference to the consideration I purpose giving later on to
previously recorded cases in which this fact was observed,
although the indication it afforded was not appreciated.

Coming now to the examination of the nose, it is seen
that there is very slight excoriation of the left upper lip
and vestibular orifice. 'With the exception of slight con-
gestion along the margin of the left middle turbinal, the
inside of the nasal fossa is quite normal. The septum is
slightly deviated, and there is a small spur on each side,
though nothing but what is quite physiological. The post-
nasal space is quite clear; the veins on the posterior
wall of the pharynx are larger than usual. In the right
nasal fossa no discharge of any kind is to be detected.
If the left side is examined in the ordinary manner—.e.
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by tilting the head somewhat backwards,—no fluid can
be detected, for in that position it runs into the naso-
pharynx, and, as is evidenced by the movement of deglu-
tition, it is then swallowed. But if the patient stands up
with the head bent forwards, and the physician remains
seated in front of her—as in Killian’s position for viewing
the posterior laryngeal wall—he will be able to see with
a nasal speculum that the fluid collects between the septum
and the middle turbinal, and that when this space (the
olfactory cleft) is filled the liquid runs forwards between
the agger nasi and the septum until it gains the upper part
of the vestibule, whence it drops from the tip of the nose.

There are no carious teeth in the upper jaw ; no differ-
ence between the two sides of the face is noticeable on
transilluminating the head from the mouth ; and there 1s
no suspicion of any of the accessory cavities of the nose
being affected.

The patient’s general health is good, and she has
always been considered healthy. She eats and sleeps
well, does not suffer unduly from thirst, the bowels act
regularly, the urine is healthy, menstruation takes place
naturally, and the heart and lungs are normal. The
thyroid gland is not emlarged. There is no affection of
motion or sensation ; the reflexes are mormal ; she is not
subject to giddiness or vomiting. The hearing is normal.
The fundus of each eye was examined, but there was no -
trace of retinitis or optic atrophy. This observation was
kindly confirmed by Mr. Adams Frost and Mr. Vernon
Cargill. The former reported her eyes to be in every
way normal. Her intelligence is good and her memory
is clear ; she is somewhat shy and nervous, and it would
appear that she dislikes being in public as she fancies
that people notice her complaint and the constant use she
1s compelled to make of her pocket handkerchief.

As to her previous history, she has never had influenza
that she knows of. She states that four years ago she
was in bed for fourteen days with headache and vomiting ;
but her family attendant, Dr. Hadie of Yeovil, informs
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me that this illness was of a bilious character, and that he
remembers nothing about her case out of the ordinary
character, except that her convalescence was rather pro-
tracted. She had measles and congestion of the lungs
three years ago, and suffered, so she says, from a good
deal of headache afterwards. Dr. Badie was told.that
she fainted or had “fits,” but he never saw her in any
of these attacks. He writes that the headaches under
treatment got better, and he formed the opinion that she
was rather hysterical. I have inquired carefully into
the history for indications of attacks of convulsions, de-
lirium, or unconsciousness, but there appears never to
have been anything of the sort. She has never met with
any accident to her head, nor had any operative treat-
ment to her nose.

In her family there is no trace of any similar affection.
Her father was found dead on the roadside; he was a
rather heavy drinker, and had twice had rheumatic fever.
Her mother is alive and well, and as I have fully inquired
into the rest of her family history, I need only say that
it presents no bearing on her condition.

The patient informed me that she had been subject to
headaches ever since childhood ; these were always better
when the fluid was escaping from the nose, and since the
flow has become continuous the headaches have been most
remarkable by their absence ; indeed, now they occur only
rarely and are very slight. The headaches used to last
sometimes for weeks; they were most intense over the
left eyebrow, outer side of left orbit, and the centre of
the occipital region.

This history when considered with the one-sidedness of
the flow, the absence of other possible sources, and the
macroscopic appearance of the secretion, suggested to me
the possibility that I had to do with a case of escape of
cerebro-spinal fluid from the nose.

I therefore directed the patient to ““drip’ for ten
minutes into a sterilised glass capsule. It was observed
that in the first minute the number of drops was seven,
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20 THE CEREBRO-SPINAL FLUID,

‘“Examination of other specimens of the same fluid at later date
confirmed the foregoing conclusions. I was able to determine that

the reducing substance does not give the phenyl hydrazine test for
sugar, and that creatinine is absent.—W. D, H.

“ February 280, 1899.”

The Sterility of the Nasal Fossa.

In parenthesis, I would here venture to call attention
to the fact that cultivations from the secretion showed
that the fluid was absolutely sterile. This confirms in a
remarkable manner the results of the experiments which
I had some time previously made with Dr. Hewlett, and
which we had the honour of bringing before the Royal
Medical and Chirurgical Society on the 28th May, 1895.1
We there showed that nasal mucus is generally free from
organisms, that it exerts an inhibitory action on their de-
velopment, and that, as a rule, the interior of the healthy
nose is absolutely sterile. In the caseunder consideration it
might,of course, be advanced that infection of the subarach-
noid space had not taken place as the flow was under a
positive pressure, and that the outward stream of cerebro-
gpinal floid would prevent the entrance of organisms.
Magendie has, indeed, shown that in animals the cerebro-
spinal fluid is under such considerable pressure, that when
the spinal cord of a living animal is exposed and the dura
mater punctured, the fluid will spurt out, sometimes to a
considerable height.* This, of course, rapidly diminishes
as the pent-up fluid escapes, though doubtless a certain
pressure outwards always continues. But when cerebro-
spinal fluid escapes from the external ear it is under the
same amount of pressure, and as the external auditory
meatus is unprovided with the methods of defence which
are to be found in the nasal fosss, infection of the fluid

! < Micro-organisms in the Healthy Nose,” by StClair Thomson and R. T.

Hewlett, * Med.-Chir. Trans,,” vol. Ixxviii, 1805,
2 Magendie, ¢ Reclierches sur le Liquide Céphalo-Rachidien,’” Paris, 1842,

p. 6.
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22 THE CEREBRO-SPINAL FLUID.

At the end of this month it gradually returned, and in
the course of a fortnight it was flowing as much as ever.,
There does not appear to have been any cause for the
cessation, nor any for the reappearance of the dropping.
It could not be ascribed to any particular circumstance,
nor to any treatment, for she was not having any. The
low again ceased during the months of January and
February, 1898. The cessation took place gradually,
and the flow roturned in the same manner. For the
third time it ceased during the month of April. From the
oth of May, 1898, it continued day and night until the
18th February, 1899, when it ceased for sixteen days,

The patient states that during these cessations in the
flow she was not ill ; she was able to continue her work,
and was not sick, giddy, or faint. But on inquiring
closely it is clear that she was more subject to headache
when the dripping ceased, chiefly over the left eye
and the top and back of the head. The headaches did
not recur immediately on cessation of the flow, but after
two or three days. They appear to have been less severe
than in former years, before any dripping showed itself ;
but still, just at the end of Febrnary, 1898, she wrote that
she had ‘“ most severe pains over the left eye and most
dreadful at the back of the head.”” As soon as the drop-
ping commenced again the pains ceased. With reference
to the last cessation, the patient wrote: * When it was
stopping I had no headache, and was in good health.
Two or three days before the water returned 1 was in
agonies of pain.” The nuisance which this constant
dripping is to the patient may be judged from a letter in
which she wrote to say ¢ no one knows the misery I'm in,
so if you could possibly send me anything you thought
would stop it I should be so glad.”

Patient’s Present Condition.

The patient came under observation again in October,
1898. When examined on the 6th October her general

el e i
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conditions to be of help in elucidating the phenomena in
question,

I have placed the cases in two groups (A and B), and
have numbered them in chronological order.

Group A.—Cases in which the Discharge from the Nose was
undoubtedly Cerebro-spinal Fluid,

Case I,—Truravx.  “Traité d’Anatomie Topographique,’
Paris, 1877, p. 56.

Tillaux in recording his case remarks that the obser-
vation 1s extremely rare, if not unique :—

“An optician presented himself to me in December, 1872, for a
discharge from the nose. The latter caused him no pain, but having
his head constantly bent forward over his work, he was extremely
Inconvenienced by the incessant dropping of liquid. T thought at
first of a pituitary hypersecretion produced by a coryza, and men-
tioned this idea to the patient; he vigorously opposed the idea,
asking me to note that he had no symptoms of a cold, that the flow
was not of recent date, and that it was continual, especially when
he bent his head forward, a statement which he illustrated on the
spot. When asked if he could supply some of this fluid the patient
replied, ‘ A litre, if you wish it.” He caleulated the amount of flow
at a quarter of a litre in the day; a few days later he bronght two
bottles containing 200 to 300 grammes each. The fluid wis analysed
by M. Méhu, who reported that it was pure cerebro-spinal fluid,

*“On inquiring as to the patient’s previous history, I learned that
he had twice been operated on for nasal polypi. I had no longer
any doubt that the liquid escaped from the eranium by an opening
in the roof of the nasal foss®, on the plane of the lamina eribrosa.
Further information showed that the position of the head had a
considerable influence on the flow; on holding it forward, the flow
was incessant; it diminished as he raised his head, and completely
disappeared in the horizontal position. I have followed the patient
since that period; there are variations in the flow of the liquids
which has even ceased for several months without any treatment.
Except for some headache from time to time the patient does not
experience the least trouble, neither physical nor mental; he enjoy,
all his faculties, and, as formerly, occupies himself with his business.
T saw the patient last on September 20th, 1873, when the flow was
as abundant as ever.”
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26 THE CEREBRO-SPINAL FLUID,

rence of nasal polypi in this case was not merely coinei-
dental, it is much more likely that they were the result of
the constant soaking of the mucous surfaces in watery fluid
and not the cause of its flow ; unless, indeed, it is sa.uLg;;t

gested that the cribriform was accidentally damaged by the
surgeon.

Case II.—TH. Luser (Gottingen). “ A Case of Hydro-
cephalus with Post-neuritic Atrophy of the Optic
Nerves, and Persistent Dropping of Watery Fluid
from the Nose.” Von Graefe’s ¢ Archiv fiir Ophthal-
mologie,” xxix, 1883, 1, p. 273.

A girl aged 153 fivst came under notice in 1877 on account of
failing vision. Hydrocephalus from birth; always weakly and
undersized, with large head ; vision and intelligence good in child-
hood ; vision good until fifteen years old ; during the last year great
failure of vision ; latterly frequent short attacks of giddiness, with-
out loss of consciousness; occasionally severe headache; two
epileptic seizures. Post-neuritic atrophy in both dises ; exterior of
eye normal; pupils veact promptly ; vision reduced to counting
fingers and seeing movements of hand. Stature small; with fairly
well-marked hydrocephalus; cireumference of head 61 em.; nasal
catarrh, enlarged tonsils, coryza, indurated cervical glands, carious
teeth.

From March 12th, 1877, to end of 1881 she remained in much the
same condition; there was no improvement in vision; the epileptic
attacks recurred at intervals of six to eight weeks; also much
oftener paroxysms of giddiness and headaches. Towardsthe end of
1881 all these manifestations showed themselves less often, and at
Christmas, 1881, continual dropping of watery fluid from the
nostril began. Up to February 5th this flow only ceased once
during a period of two days.

The fluid was watery, slightly dull (from bacterial development),
nentral, no muein, only traces of albumen, little organic matter,
some salts, including NaCl; except bacteria, no formed elements.

In December, 1881, as already remarked, dropping of fluid began
from the nose, and in February, 1882, she presented herself again
for examination. Vision had deteriorated, so that the right eye was
quite blind, and with the left she could count fingers. KEye move-
wents normal ; viscera normal ; urine free from sugar and albumin ;
intelligence intact ; no motor or sensory disturbance, except loss of
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sight and complete loss of smell. A watery fluid constantly dropped
from the left nostril, especially when the head was bent fnrwa?ds :
when the head was held up, and during sleep, nothing was noticed,
perhaps because the fluid flowed backwards. The flow was more
plentiful in the morning than in the afternoon. EBGt]l nasal fuetam
were free, nothing in the throat except enlarged tonsils. Thequ antity
varied ; once in the morning 15 drops fell in a minute ; in an hour
99 o.c. were collected ; in six hours 76 c.c. escaped ; in seven hours and
fifty minutes 82 ¢ c. The secretion therefore fluctuated in an hour
between 4-08, 126, and 22 c.c. 76 c.c. escaped in six hours.

Analysis of fluid—Sp. gr. 1007-8, feebly alkaline, perfectly .clea,r
and free from odour, slightly salty to taste; gave no deposit on
standing ; contained a very few lymph corpuscles, which in fl'ﬁﬂ-h_-fj."-
caught drops still made distinct amawboid movements. Certain
rounded cells showed in their interior very active molecular move-
ment. On boiling, even on addition of acetic acid, no opacity ;
with nitrie acid, slicht opalescence. Trommer’s test gives a very
slight separation of oxide of copper. Boiling with Liquor Pnta:asm,
a yellow colouring, which disappears on further boiling. Silver
nitrate solution gave a white precipitate; on evaporation common
salt crystals were obtained ; on heating the slight residue on porce-
lain 1t became bhrown.

Oceasionally the dropping ceased for periods varying from eight
days to four weeks. It was veported as still present when the
patient returned home. For awhile it was from the right nostril,
but afterwards from the left, as before, and her general condition
continued better than in previous years; headache and giddiness
ceased: convulsive seizures still oceurred from time to time; they
werenot more apt to oceur during the periods of arrested dropping
than at other times. Vision remained the same.

The following analysis was supplied by Professor Tollens:

The fluid turns the ray of polarised light slightly to the left.
It reduces Fehling’s solation very slightly (1 e.c. Fehling’s solution
is reduced by 6'5 cc. of the fluid). This gives, reckoning for sugar,
(-077 per cent, sugar (F). Whether the reducing substance is veally
to be looked upon as sugar, remains, according to this, certainly
rather doubtful. In addition were found chlorides of soda and
potash (shown by flame tests), traces of sulphates. Mixed with five
volumes of absolute aleohol, slight fine-flaked opacity. The fluid eva-
porated to dryness and the residue dissolved in water leaves a little
soft flaky substance, which is insoluble in water, aleohol, ether, and
diluted acetic acid, and with Millon’s solution gives a fine red colour
(protein material). Finally, the fluid contains traces of an acid
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subat.ﬂ.nce which is unerystalline, ni'l}r, and with solution of per-
chloride of iron, as with chloride of lime, gives a deposit, and so

very likely is a fatty acid which is in solution in eombination with
an alkali.

_ From the fulness and care with which Leber records
his case I gather that cerebro-spinal rhinorrheea is not a
frequent concomitant of the hydrocephalus of children.
The analysis leaves no doubt as to the flnid being cerebro-
spinal,

In the following case the completeness of the analysis
1e='awea uothing to be desired ; unfortunately, however, the
clinical history is most meagre. I have written to Paris,
but have been unable to obtain further particulars.

Case III.—J. Toisox and E. Levosre. ¢ Comptes Rendus
de la Société de Biologie,” tome iii, Série 9, 1891.
Séance du 23 Mai.

A young woman, aged 28, had four years previously had a violent
fall on a staircase. The injury affected chiefly the nape of the neck.
Afterwards the patient appeared to recover completely; but about
four months previously (to the first date of observation, February
22nd, 1891), that is to say, towards the end of November, 1890, she
was suddenly seized with a nasal discharge which was more or less
abundant, at times very considerable, and which she regarded as
the beginning of a coryza ; but later on no other of these symptoms
appeared, and the flow persisted in varying quantity. When
examined for the first time on February 22nd, 1891, the liquid
which escaped was found to be limpid, colourless, free from odour,
very fluid. The patient complained of its saltish taste. Theve was
little doubt that the case was one of escape of cerebro-spinal fluid.
Besides, a hasty examination of a few drops of the liquid showed
that it gave an abundant precipitate with nitrate of silver (chloride
of sodinm), and that 1t gave nothing with nitric acid. The patient
collected all the lignid whiech escaped during six consecutive
hours; it amounted to 75 c.c. The patient thought that on that
particular day the flow was less than usunal. However, if it had
continued at the same rate during the whole day, the total amount
for the twenty-four hours would have amounted to 300 c.c.

The following very full analysis is given:
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ch_lm-ge };-egan to drop from the patient’s left nostril, Coincident
with this the fits ceased, and there had not been any return since
(4. e. after the elapse of two years).

At the age of twenty—on April 8th, 1890—he presented himgelf
to the author on account of blindness and a continual dropping of a
clear watery fluid from his left nostril. There were nonasal polypi,
and no discased condition could be detected in the nose or naso-
pharynx, nor was there any evidence of a diseased condition of the
accessory cavities. The eyes were wide open; the pupils were partly
dilated, equal, and elightly sensitive to light. V =p.l. with both
eyes. There was atrophy in both optic discs, the margins heing
sharply defined. There were no retinal hmmorrhages. A clear
watery fluid dropped continuously from the left nostril at the rate
of about one ounce in an hour. On examination the fluid was
found to be clear and transparent; sp.gr. abont 1006. On boiling
with acetic acid there was a slight cloudiness. There was a con-
siderable proportion of chlorides and a trace of sulphates present,
and the salts were principally those of potassinm. Inthree different
specimens examined there was no reaction of sugar in any.

Wallace Mackenzie is of opinion that in his case the
fluid was derived from the subarachnoid space. He
adds “ I look upon the early symptoms and condition as
being analogous to an attack of glaucoma, and the reliet
caused by the escape of fluid through the nose may be
compared to the relief of the increased tension in the eye
by the escape of fluid through the canal of Schlemm.”

The above is a most carefully recorded case, and
although deficient in some details it is the most com-
plete I have yet come across in my bibliographical
search. There is a distinet record of the condition
of the eyes and of the interior of the mnasal fosse.
I have no doubt that Wallace Mackenzie was right
in regarding his case as one of nasal escape of cerebro-
spinal fluid. The history of headache and failure of
vision, of “fainting fits ” which entirely ceased on the
establishment of the flow, and the one-sidedness of the
discharge, all tend to confirm this opinion. It would have
been interesting to have heard if, when the loss of vision
first came on, the left eye—the one on the side of the dis-
charge—was affected before the right. The low specific
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To the inclusion of this case amongst those of “spon-
taneous ” dropping of cerebro-spinal fluid it might be
objected that there was a gross lesion at the base of
the brain, but here again the connection between the
lesions found post mortem and the cerebro-gpinal flow is
not very evident. The analysis is not opposed to the
view that the fluid was cerebro-spinal ; indeed, the
presence of ““a reducing substance’” supports it. The
large amount of albumin is explained by the admixture
with inflammatory products in the accessory sinuses.

Case VI.—Mzrmon. ¢ Meningo-encephalitis consequent
on the exploration of a supposed Frontal Sinus.”
¢ Annal. des Mal. de 1’Oreille et du Larynx,” tome
xxii, No. 4, April, 1896.

A man aged 36 had suffered for several years from painful tickling
in his nose, especially towards the root, with considerable muco-
purulent seeretion, which was increased in cold, damp weather;
nasal respiration was frequently interfered with. The continuous
current, electrolysis, and application of the galvano-cautery to the
hypertrophied inferior turbinals only produced momentary relief
When examined on July 15th, 1895, he was complaining of head-
ache, frontal or oceipital, or sometimes generalised; at times it was
a general heaviness of the head, which wus very troublesome when
he was at work. He ran much from the nose, requiring two or three
handkerchiefs a day, and many more when the weather was cold or
dump; the secretion was the same on both sides; he had the con-
stant sensation of being stopped up in the nose. 'T'he nasal mucous
membrane was generally very red; the infevior turbinals were not
very large, their surfuce rough and unequal, probably the result of
previous treatment. The middle turbinals were very irvegular, and
presented that appearance of polypoid degeneration which is habitu-
ally observed in long-standing suppuration of the accessory sinuses.
The meatuses were full of muco-pus, of which it was difficult at
first to discover the source, which was probably multiple. During
the summer of 1895 the following treatment was carried out in
vavious sittings :—Resection of the middle turbinals, extraction of
large polypoid masses on each side from the neighbourhood of the
infundibulum ; opening of the right maxillary antrum by the
alveolar border, and of the left sphenoidal sinus, whic.h was found
full of pus and large granulations, so that the arftermr wall was
resected in order to throw the sinus and the nose into one cavity.
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The anterior and middle ethmoidal cells on the right side were
opened, and were also found to eontain pus and large granulations,

Towards the end of the summer the patient experienced a certain
amount of velief, but the secretion was still very abundant. When
examined on November 15th the local condition had altered. The
nose was completely free ; the aspect of the mucous membrane as a
whole was almost normal; there was no vestige of polypus, and no
trace of pus. The lining of the left sphenoidal sinus was seen to
be rose-coloured, and the right maxillary sinus also no longer
secreted pus. But, on the other hand, the patient asserted that he
used his handkerchief more than ever, only the secretion had gradu-
ally lost its purulent character, and had become absolutely watery ;
also it was no longer continuous, but intermittent in character.
The headache had become exclusively frontal; it was often most
severe, especially on the right side, and it diminished every time after
an abundant nasal evacuation of a liguid which was clear as waler
[the italics are Dr. Mermod’s]—a symptom on which the patient
particularly insisted. He was persuaded that there was *some-
thing” at the base of the forehead, and demanded relief in one way
or another, as his work as a printer was becoming constantly more
difficult for him.

As to diagnosis. Thinking that the case might be one of vaso-
motor hydrorrheea, the local action of cocaine, antipyrine, and atro-
pine were tried without avail. A eyst of the frontal sinus might be
suspected, and the case appeared to coincide best with the two cases
of Lichtwitz, where the nasal secretion came from the frontal sinus,
and where cure was obtained by a puncture from the nasal cavity
(vide p. 64), although, with the exception of sneezing, the nervous
symptoms—such as lachrymation, photophobia, temporary hemia-
nopsia, convulsive seizures, &c. (Lichtwitz)—were wanting, The view
of an affection of the frontal sinus was the more probable, as other
sinnses were involved ; but why should there be pus in the maxillary
and ethmoidal sinuses on the right side and the sphenoidal on the
left, with serous fluid in the frontal sinus? The liquid was not
thought to be cerebro-spinal, for in the curious case of Tillaux the
flow was incessant—a quarter-litre in twenty-four hours—and was not
accompanied by any sort of malaise ; besides, this quantity varied
according to the position of the head. Here there was nothing of
the snrt._ There was 1o .ucular disorder; vision equal on both sides;
the papilla clearly limited; mo venous stasis. An attempt to
catheterise the frontal sinus from the nose was not successful, the
eurved cannula appearing to be arrested at the entrance of the
infundibulum, as if it terminated in a cul-de-sac. Before resorting
to Scheeffer’s method of puncturing the floor of the sinus from the
nose another attempt was made—with every antiseptic precaution
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—to pass a fine curved flexible probe up through the fronto-nasal
oan.al. I? was remarked with surprise that the instrument entered
easily, without meeting with any bony resistance, into what
appeared to be a vast cavity, giving the impression of a very exten-
sive frontal sinus. On withdrawing the probe, which had penetrated
to a depth of 7} centimetres, from the nostril the patient’s habitual
headache was much angmented for an hour, and during the night
there was an abundant serous flow from the nose. He resumed his
work next day, and returned to the clinic in eight days, when the
same manceuvre was repeated; but, in order to collect some of the
serous liquid, a small cannula was introduced in the same track
as on the former occasion, but only to the depth of 61 centimetres,
Immediately some grammes of liquid, clear as water, escaped from
the cannula; the onset of sharp pain obliced the hasty withdrawal
of the cannula, and so prevented the collection of the liguid.
Meningo-encephalitis followed, and on the sixth day a large opening
of the frontal region at the root of the nose showed that the frontal
sinus was entively absent, the position usually occupied by it being
entirely taken up by the frontal lobes. A small opening existed on
the right side between the skull and the nose. There were the usual
indications of meningo-encephalitis, and the patient died in twenty-
four hours.

At the post-mortem, examination of the base of the skull revealed
the existence of two holes. The first, hardly pevceptible, was
situated in the dura mater, beside the apophysis crista galli, and
more than 3 centimetres behind the nasal spine. It was probably
through this small slit that the flow of liquid used to take place.
The second opening was much further forward in the neighbourhood
of the foramen esmcum, and 2 millimetres behind the posterior sur-
face of the bony wall, or 11 millimetres from the nasal spine, and at
least 1 centimetre in front of the lamina cribrosa, which had not
been injured. No trace of a frontal sinus was to be found either on
the right or the left side. The brain showed no sign of traumatism.
At the base, around the optic chiasma and cerebellum, there was a
considerable quantity of pus in the subarachnoid spaces, otherwise
the base of the brain showed no sign of inflammation. On the right
a focus of softening of the point of the frontal lobe invaded the two
first frontal convolutions. The ventricles were very dilated and oceu-
pied with purulent serum; the ependyma was very inje'nted and
opaque. On the right the first frontal presented on section some
small heemorrhages in the white matter; the centre of softening
only concerned the grey matter.

The autopsy gives no explanation of the right frontal
headache ; evidently, since there was no frontal sinus, the
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Case VIII.—ScueerecrenL.  “ Case of Recurrent Head-
ache, each attack being relieved by the discharge
through the Right Nostril of a Fluid from the Cranial

Cavity.” ¢ Journ. Americ. Med. Assoc.,’ February 26th,
1898, p. 480.

In February, 1885, the patient, a female, suffered from a most
agonising headache, the pain at times being so severe that she was
entirely oblivious of her swroundings. This continued for three
weeks, and was relieved by the following accident. While descending
a stair the patient fell down a considerable distance, her head striking
against a stone jar at the bottom of the staircase. The fall was so
severe that the patient was unconscious for several seconds, but when
she revived she observed that there had been a profuse discharge of
a yellow watery fluid from the nostrils, and that the headache, which
had persisted for three weeks, had entirely disappeared. The attacks,
however, continued to recur at varying intervals, the intermissions
being sometimes only twenty-four hours, and rarely more than two
weeks. The headaches persisted from three to five days, and some-
times as long as ten days. On each occasion the headache termi-
nated with a spontaneous discharge from the nostrils, principally
from the right side, and complete relief. This train of symptoms
still continued when the patient presented herself to the author in
January, 1893. She then “stated that when these headaches
commenced there was a feeling of stiffness in the neck mear the
collar-bone ; then the pain seemed to ascend until it formed a focus
in the upper part of the head near the crown, and produced a
sensation as if a boil were forming, the pain extending over the
whole upper part of the head, and her eyes could be kept open only
with difficulty. The face is flushed, but there is no elevation of
temperature. An ophthalmoscopic examination gave negative
results, and there was no exophthalmos.” :

The right sphenoidal sinus was punctured, but no fluid escaped.
The right frontal sinus was opeued externally under chlmw?fm-m,
and found to be healthy. The ethmoidal cells were opened without
benefit, and the antrum of Highmore was catheterised without
giving relief. :

The various accessory sinuses having now been excluded, the view
was entertained that the discharge came from the cramial cavity.
Some of it was thevefore collected for examination. © The fluid had
a specific gravity of 1005, and was slightly alk:lhm:: in reaction, iu:Ed
contained a small amount of albumen. OChemically the hqt:!xd
resembled the cerebro.spinal fluid, and the contents of the Fl-a,m_al
lymphatic vessels in this region, which are almost identical in
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had escaped. As the freedom from headache—and from
the nasal discharge—sometimes endured for periods of two
to six weeks, it is to be presumed that a certain amount of
liquid had fo accumulate, sometimes slowly, before it
induced headache. The author’s suggestion as to how
this took place is ingenious and plausible.

The following case has only been published since this
work was written. It has, however, come to my notice in

time to introduce it here before my manuseript was sent
to the printer.

Case IX.—Ko6rner (Rostock). “Flow of Cerebro-spinal
fluid through the Nose with Optic Atrophy, a combi-
nation of symptoms probably caused by a tumour of
the pituitary body breaking into the sphenoidal
sinus.”” ¢ Zeitschrift fiir Ohrenheilkunde,” Bd. xxxiii,
Heft 1, Juli, 1898.

The patient was a female aged 37, and came to the clinic on April
8th, 1806, BSince the age of ten she had been deformed, and for the
last eight years her gait had been weak and trembling. For some
years the weakness of her eyes and hands had prevented her from
working as a seamstress. About four months ago, after cough and
sneezing, she began to suffer from a flow of clear watery fluid from
the left nostril, This flow continued day and night uninterruptedly.
When lying on her back the fluid ran into her throat and was
swallowed. She is seen to be small and thin. She has a marked
kyphosecoliosis.

Her mental capacities are small; she langhs much withont reason,
but to simple questions she gives clear and correct answers. As a
rule she sits still and holds a handkerchief or a glass beneath her
dripping nose. She cannot walk alone without assistance, and has
to steady herself against the nearest object. Her movements are
not ataxic; it appears rather as if she had a great weakness in her
legs.

From the left nostril there drops incessantly a clear watery fluid,
On different occasions this was collected, and each time it averaged
about 15 c.c. per hour. On analysis, Professor Nasse found 118
per cent. of fixed matters and 0'75 per cent. of ash. The loss on
ignition (Glithverlust) (043 per cent.) was reckoned chiefly as
albumen. On account of the scantiness of the fluid the mucin
could not be reckoned with certainty; the ash contained much
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Case XI.—Joun EruiorsoN. * Liquid Watery Fluid in

very large quantities from the Left Nostril.”” ¢ The
Medical Times and Gazette,’ 1857, New Series, vol. xv,
p. 290,

On July 19th, 1842, Dr. Elliotson was first consnlted by a lady
aged 40, in excellent general health, on account of a profase flow of
watery fluid from her left nostril. She had had a similar attack
fourteen years previously. One night she had a severe pain in her
head, and the next day as the pain declined the left nostril began to
run, and by the evening she felt no more pain and the discharge
was at its height. 1t lasted eighteen months, and suddenly ceased
without obvious cause one night, after having been as profuse as
ever the day, and indeed the evening, before.

The second attack had been going on for thirteen months when
she first consulted Dr. Elliotson. The fluid was more copious than in
the first attack, and as much as three quarts had been discharged
in a day. The fluid was colourless, without odour, and so watery
that the handkerchiefs dried soft and served again without the
necessity of washing. As many as five and thirty were used in a
day. When she went to bed a number of towels were placed about
her face and neck, and when they became saturated she always
awoke from their wetness and coldness. She was compelled to
sleep nearly upright. There was no sneezing, and presumably her
sense of smell was unaffected. If she stooped, the fluid streamed
from her nose. She felt no thirst, and drank little more than in
health. All her secretions and functions were undisturbed. Pulse
80 and good. All causes of debility, excitement, heat, and especi-
ally damp, aggravated the complaint. During the two attacks she
occasionally had a cold in her head like other people, and lost her
voice and sense of smell, and discharged thick opayue mucus from
both nostrils, as is usual in catarrh; but then the limpid watery
fluid continued to drop from the left nostril just as when she had no
cold.

This second attack had arisen from no evident exeiting canse,
had not been preceded or attended by headache, had increased
slowly, and arrived at its height in fourteen days. The treatment
to which she had been subjected in the first attack was, as Dr.
Elliotson justly says, “terrific” It consisted of 1'Bp9&tﬂd_?e1‘j'
copious bleedings in the arms, cuppings, leeches to the nose, blister-
ing behind the ears, each pair of blisters heinlg It_ept- open for a
week, strong purgatives, fruitless attempts at salivation by mercury,
saline dranghts, and low diet.” During the second attack she was
treated with tannin and gallic acid in increasing doses, and secale
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healthy membrane, or swelling as of a eyst; no nasal obstruction or
unusual flow of tears, no swelling or tenderness, and nothing to
indicate the source of the fluid. The sense of smell was perfect.
The secretion mever was purulent. This fluid had been dropping
from the left nostril, with rare intermissions, for eighteen months.
As to her history, it was insignificant. In November, 1876, she
received a heavy blow over the left frontal sinus, but it seemed to
have done no harm at the time. In January, 1877, she had for one
day a severe headache, such as she had never had before or since.
In February she had a severe mental shock, and in May, 1877, the
dropping began. From that time it had continued up to the date
of publication (November 22nd, 1878). Once, in May, 1878, it
ceased for a fortnight, when she had bronchitis and took morphia;
and once it ceased in the night. It always flowed from the left
nostril. The amount was variously calculated at “ a drop every five
or six seconds;” ‘four ounces were once collected for me in the
course of an afternoon and evening;” and “at the rate of 314
grains in twenty minutes.” The quantity was generally nearly
uniform, but it was always increased by mental distress or by much
exertion, or by straining. At night much of it collects in the
nostril and is poured out when the posture of the head is changed.
Not a drop has ever come from the right nostril, unless when the
left nostril and upper part of the pharynx has become filled
with fluid during sleep at night; and then, on turning the head
downwards and to the right, the flnid pours throngh both nostrils.

The fluid looked like pure water, or like the fluid of the pia mater
or that of an acephalocyst."! On standing, the slight greyish deposit
showed only some granular and molecular matter and a few epi-
thelial cells and a few round cells. One analysis reported as
follows :—* 100 parts of the liguid contains 1'15 of solid matter
in solution, consisting of—

0-965 inorganic matter

0-189 organic 2

1-154
The liquid is slightly alkaline; it contains proteid matter, probably
albumen, and there is no indication of grape-sugar in it. The solid
residue is probably chlovide of sodium, but it contains phosphates
and, I think, iron” (Dr. Russell). In another specimen, including
a large proportion of fluid which had accumulated in the nostril
and above the palate during sleep, the specific gravity was 1:004,
and the quantity of débris much larger. An analysis made by

1 In deseribing the fluid from his undoubted case of cerebro-spinal rhinor-
rheea, Tillaux remarks, ©Ce liquide est parfaitement clair et limpide comme
de I’ean de roche; il rappelle tout & fait le liquide des kystes hydatiques.”
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My. Thomas Taylor, one year previously, showed that the 1alz:eniﬁc
gravity of one specimen was 10093, of ﬂ._nﬂl;her 1010'44. The dry
solid matter obtained from 100 fluid grains of the former was 1'2
orains of the latter 1'26. The solid matter consisted of albumin
E'{}E-, other animal matter 048, chloride of sodium 0-78, with traces
of carbonate of soda and phosphoric acid. :

Sir James Paget expressed the opinion, though speaking with
much doubt, that the fluid was derived either from a frontal or
sthmoidal sinus, or from the subarachnoid space or the sac of the
arachnoid membrane. He thought, however, that it was doubtful,
and even improbable, that the fluid was cerebro-spinal, and it was
certainly not a catarrhal affection.

Mr. Lawson, who had seen the case, believed that it was cerebro-
spinal fluid which escaped. He remarked that during sleep very
little came away, and appositely asked, “ Was this because less was
then secreted, or only because the fluid was swallowed ?”

Some time afterwards, when Paget’s attention had been drawn to
the result obtained by Sir Benjamin Brodie in Case XI, the
patient was given one grain of sulphate of zine three times a day,
increasing that dose gradually to twice the quantity, while the
nostril was injected three times a day with a solution of three grains
of the sulphate of zinc in an ounce of water. This plan was steadily
followed for about six weeks, then the dropping of fluid gradually
diminished, and in two or three weeks more completely ceased. The
patient remained well and active and free from all discomfort till a
month after the cessation of the dropping. Then, after exposure to
mental distress, fatigue, and cold, she was seized with headache,
vomiting, restless delirinm ; ““her pupils were contracted ; and after
this, with signs of acute brain disease becoming gradually more
intense, she died comatose three days after the beginning of her
illness.”

At the post-mortem there were symptoms of diffuse meningitis,
“and over large portions of the anterior cerebral lobes, and some
parts of thebase of the brain and of the cerebellum, the pia mater was
almost symmetrically infiltrated with pale greenish-yellow, soft
lymph. The whole base of the skull, the cribriform plates of the
ethmoid bone, the olfactory bulbs and the dura mater in relation
with these, were completely healthy. The examination was made
the more carefully because of a suspicion that it might have been
subarachnoid fluid which had dropped from the nostril. Nothing
in evidence of such a supposition could be found. The lining of all
the nasal cavities and sinuses, except that of the left antrum,
appeared guite healthy. Of this antrum the bony walls were un-
changed ; its shape and size were natural, and nothing external
indicated any change within. But its floor was covered with two
broad-based convex polypoid growths, deep clear yellow with the
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26 THE CEREBRO-SPINAL FLUID.

day, until within a week it had quite disappeared, after lasting for
nine months. Speirs considers that the post-mortem of Sir James
Paget’s case proved that the flnid came from the antrum, and pre-
suming that his case was identical he suggests that the goose
grease may have filled up the fissure of communication between the
antrom and middle meatus of the nose, and thereby so altered the
existing condition of the structure lining that cavity as to effect a
cessation of the excessive secretion,

Case XV.—E. B. Baxter. “ A case of Paroxysmal Clonic
Spasm of the Left Rectus Abdominis, with Symptoms
pointing to the Existence of Gross Intra-cranial Dis-
ease.”” ¢ Brain,” vol. iv, January, 1882, p. 525.

Although the nasal condition is not mentioned in the title of this
paper, it was for a nasal discharge associated with “mnervous
attacks ” that a lady aged 35 consulted Dr. Baxter on November
18th, 1879, It appeared that in November, 1877, after a good deal
of worry and anxiety, she began to suffer from headaches and
“ twitches” (as she termed them), and shortly after these symptoms
made their appearance, a clear watery fluid, sometimes rather offen-
sive, oceasionally tinged with blood, began to come from the right
nostril. The twitchings occurred almost daily, lasting from ten
minutes to a couple of hours. They were due to a violent recurrent
spasm of the left rectus abdominis, and weve followed by symptoms
like those of ordinary hysteria. The headaches, which were most
severe, also occurred almost daily. The pain began at the root of
the nose, spread round to the back of the head, and there was a
constant fixed pain on the left side of the occiput. The pains were
not at all periodic; they occurred almost daily, were worse during
the day, and never kept her awake at night.

No relation is indicated between the headaches and the discharge
from the right nostril. The right nostril was pervious. No ulcera-
tion or disease of bone could be detected by examining with the
rhinoscope or from the front. The discharge was only sometimes
offensive, and Dr. Baxter could never himself perceive any un.
pleasant odour when he saw her. The upper jaw was crowded
with decayed stumps. There was no impairment of taste or smell.
There never had been any loss of consciousness or intellectual
confusion.

When the condition of the eyesight was inquired into, she
admitted that it had been failing for some three weeks. The pupils
were found to be equal and to veact well; no squint; incomplete but
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and hysterical fits, and is said to have lost her senses, She
recovered fmm_ this, but six months later she * forgot her words
and was upset in the brain.” She was confined to bed for several
weeks with much headache and prostration, and was especially
enfecbled down the left side. There was no vomiting, During the
illness her sight failed, became very bad, and then improved up to
the state in which it was found on examination. The headache
ceased, and had not returned, Twelve to eighteen months after
the above illness her ocular condition was as follows :
V. [R. 28 and 4 J., improved to 30 by { i ié:; ;JITIZ}*L
L. 2 and 20 J. letters, not improved.

The optic discs showed post-papillitic atrophy ; pupils large and
sluggish; no defect of colour vision; the visual field in each eye
was very much contracted, the left eye being more affected. For two
months previous to this date (November 8th, 1881) she had been
much annoyed by a profuse running of clear water entirely from the
left nostril. The fluid is said to have given no trouble when she
was in bed; it was not obviously affected by almost total abstinence
from all fluid for a whole day, nor by a long course of ergot, nor by
a weak salt and water douche. Dr. Felix Semon examined the
patient and found the mucous membrane of the left nostril swollen
and excoriated, that of the right nostril being healthy. There was
no evidence of disease in the chest or elsewhere. The following is
the analysis made Mr. S. Plowman, the chief dispenser of St.
Thomas's Hospital :—* The fluid was colourless, but slightly ropy
and opalescent. It was neutral to test paper. It contained a con-
siderable quantity of chlorides, but only traces of phosphates and
sulphates. It contained no sugar. It gave the various proteid
reactions, and responded to the tests for muein. No guantitative
analysis was attempted, but albumen seemed to be present in
somewhat larger quantity than muecin.” It is added, “We may
probably conclude from this analysis that the fluid was derived from
the nasal cavities and was not meningeal.” One year afterwards
(i. e. in October, 1882) the dripping had become less troublesome,
the sight had not altered, and the discs were still hazy. In the
German edition of Mackenzie's book on ‘Diseases of the Throat and
Nose’ (published in 1884) Semon writes that whence the abundant
secretion originated (30°00 in two hours) was not discoverable. He
adds that quite lately the patient again presented herself; the
rhinorrheea had disappeared.

The chemical analysis in this case is not distinctive of
cerebro-spinal fluid. The physical characters of the
liquid and the presence of mucin and albumin are, indeed,
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In December, 1881, the fluid ceased running ; he became heavy,
dull, convulsed, unconscious, and died. No post-mortem. Six
mcmtl.as after the dropping had begun My. Priestley Smith found
t.h.e right eye with faint perception of light, and the left totally
hlmf.. In ht;::lh EJ:E? media clear and the discs atrophied, horizontal
nystagmus, the right eye malki ider : . i
s fhe s ¥ king a considerably larger excursion

A colourless clear fluid dropped from the right nostril at the rate
of about five drops per minute; collected for fifteen minutes it
measured 90 minims (equivalent to 18 fl. oz. in twenty-four hours).
No record of the result of examination of the interior of the nose,
but he could blow freely down each nostril.

The following is Dr. MacMunn’s report of the fluid:—* Reaction
alkaline; specific gravity about 1007, but the quantity too small for
precise determination ; chlorides present in abundance ; no sugar;
1t contained alkali albumen ; mucin was also present. In the spec-
troscope it gave the band of sero-lufein distinetly; the microscope
showed some mueus corpuscles and bacteria and vibrios.” To this
Dr. MacMunn added, “ It is havdly necessary to say that it gave no
reaction with ferrie ehloride, as it could not well have been salivary.
I should be inclined to think that it probably came from the frontal
sinus, as cerebro-spinal fluid is said to contain traces of sugar, or of
a substance capable of reducing cupric oxide, and this gave none.

. There was one peculiarity about this fluid whieh I cannot
understand, viz. it transmitted all the blue of the spectrum violet.”

Casg XVIII,—Priestiey Syite. Ibid.

CAsE 2. Man aged 22, reported on February 17th, 1882. In 1876,
when seventeen years of age, he was in fairly good health, but over-
worked and very liable to headache. One evening he suddenly
called out, put his hand to his head, fell forward and became un-
conscious. During many months his consciousness remained more
or less imperfect, and he was at times violently delirions; he had
violent pain in the head, frequent vomiting and fits; he became
totally blind. About four months after the onset the hospital notes
said, “ he answers sensibly on being pressed; can turn both eyes
inwards, neither of them outwards; the eyes jerk, especially the
left; there is double optic neuritis passing into atrophy.” For
fourteen or fifteen months afterwards he was totally paralysed in
the lower extremities, and had involuntary micturition and defieca-
tion. Two and a half years (November, 1878) after the beginning
of the attack, and just as he was beginning to recover some power
in his legs, fluid began to drop persistently from his right nostril.
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Yome months later this nostril became stopped up, and a surgeon
took something from it which he called a polypus. It soon became
stopped up again, a8 it is now; and from that time until now the
dropping has been through the left nostril.

When examined by Mr. Priestley Smith on February 17th,
1882, it is reported :—His lege are weak, he cannot walk more than
a hundred yards or so. Pupils dilated; no perception of light in
either eye; discs atrophied; no paralysis of any ocular musele.
The right nostril is occluded by a polypoid growth ; fiuid drops
from the left. The quantity discharged during twenty-four hours
probably amounts to at least 12 to 15 oz. Occasionally the drop-
ping stops for two or three days, and then he gets a pain in the
back moving up into his head. When the flow of fluid is well re-
established the pain quite disappears, “especially,” the patient
observed himself, *“if I walk about until a good lot of water has
come away."

Dr. MacMunn gave the following report of an examination of the
fluid ;: “ Reaction alkaline; sp. gr. 1008; faint band of sero-lutein
in both chemical and miero-spectroscope, but much more indistinet
than in the former specimen ; the violet very distinet, but blue also
transmitted. Heat alone caused hardly any precipitate, and boiling
with a few drops of acetic acid gave only a faint turbidity., Nitric
acid in the cold produced some cloudiness soluble in excess of acid.
Chlorides were present in abundance; sulphates only in faint
traces. No red coloration with ferric chlovide. Boiled with
cupric sulphate and caustic potash solution a violet reaction was
produced, and a heavy brown-red precipitate formed after boiling
und standing. (The violet reaction denoted a proteid only.) Th:.
lignid was principally noticeable for the small amount of albumen
it contained.”

“ +I:|. t‘:umment-ingl on the above cases Mr. Priestley Smith says that,

in view of the fact that arrest of the dropping was associated in
both cases and on many occasions with symptoms strongly sugges.-
tive of cerebral compression, it is difficult at first sight to lay aside
the hypothesis of an escape of cerebro-spinal fluid ; yet this hypo-
thesis appears to be hardly tenable, for in all four of the recorded
cases (i.e. his own two, Mr, Nettleship’s, and Sir James Paget’s)
sugar was absent from the fluid.”
_ He calls attention to the fact that polypoid growths were present
in two out of these four cases, and suggests that some such for

e - ; A : ma-
tion in one or other of the cavities connected with the nose ma
have been in all the cases the origin of the disorder, tho
discharge of fluid should accompany the growth 0; N :
some cuses, and be absent in all others, remains une IP_ ypus in

. 5 3 s explained, He
points out that in both his cases severe brain 2
eventual atrophy of the optic nerves symptoms with

y preceded the onset of the
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dropping, and suggests that these may have been set up by en-
croachment of a morbid growth upon the upper wall of its con-
taining cavity, e.g. the sphenoid or ethmoid cells—destruction of
the bone and inflammation of the meninges. Such a condition, by

ol:tatruct.ing the downward flow of the fluid through the mostril,
might lead to pressure on the brain.

In the first of these two cases (XVII) the physical
characters of the fluid, its reaction and specific gravity,
are in favour of its being cerebro-spinal ; but the analysis
1s in itself contradictory, and therefore inconclusive. It
certainly is not more suggestive of any other physiologi-
cal fluid. The clinical description, which need not here
be emphasised, is sufficient for diagnosis.

In the second of Priestley Smith’s two cases (XVIII)
the analysis is quite conclusive of cerebro-spinal fluid.
The reaction, low specific gravity, scantiness of albumin
and mucin, and presence of a reducing body, are all
characteristic. The clinical description is therefore all
the more valuable.

I am indebted to Dr. Foxeroft, of Birmingham, for
kindly obtaining the subsequent history of this case. The
patient died in May, 1891, nine years after Mr. Priestley
Smith’s observations were made. According to the account
of the friends the running from the nose continued at
times up to the patient’s death, and he remained quite
intelligent and had no fits nor loss of conscionsness. He
gradually became thinner, and died of  wasting disease.”’

With reference to these two cases Mr. Priestley Smith
has kindly written to me as follows :—* Although I came
to a different conclusion at the time, I have no doubt
whatever that the cases which I punblished in the ¢ Oph-
thalmic Review >’ were examples of escape of cerebro-
spinal fluid.”

Case XIX,—Eugrys-Jonks. ““ Atrophy of the Optic Nerves
associated with Dropping of Fluid from the Nostril.”
¢ The Ophthalmic Review,” vol. vii, 1888, p. 97. A
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Nase und zur Lehre vom Ausfliessen der Cerebrospinal.-
fliissigkeit durch die Nase.” ¢Nordisk Med. Arch.,’
xxi, No. 8. (From abstract in ¢ Internat. Centralb.

fiir Laryngologie,” 1891, vol. vii, p. 358, and ¢ London
Medical Recorder,” 1889, vol. ii, p. 504.)

1. Case of osteoma in the frontal sinus; operation; cure.

A man of 37, taken into the hospital on May 27th, 1887. Seven
years ago and in the last year he was obliged to keep his bed on
account of headaches; he was afterwards in good health, until in
August his headaches commenced again, and at the same time a
large quantity of clear fluid came out of his right nostril; after
this he felt his head relieved. Later on exacerbations and remis-
sions in these symptoms took place. Three times he had attacks
of giddiness, and several times passing into paretic manifestations
on the right side.

Present condition.—Strongly built man; pulse 60; temperature
normal. The memory has become bad, intelligence diminished.
He complained of constant headache, particularly over the left eye.
The left eye is pressed outwards and downwards, vision normal.
By palpation a hard tumour the size of a bean was found imme-
diately behind the orbital border in the left orbit. In the middle of
the forehead was a bony excrescence the size of a shilling. May 31st,
operation. The enlarged sinus frontalis was opened, and the cavity
was mostly filled out with a large bony tumour. After this was
removed it was seen that the cavity was besides this filled with
bony tumours varying in size from a hazel to a walnut. The
tumours are joined together by small bony bridges; they are easily
removed without its being possible to say from which point of the
sinus wall they came from, The remaining space in the cavity was
filled with a clear fluid.

Behind and above the wall of the cavity was, to a great extent,
formed by the distinctly pulsating dura mater. The cavity reached
backwards about as far as the orbit, so that the whole left frontal
lobe was certainly very considerably compromised. July 5th.—The
wound is healed ; ravely any headache; patient is discharged. The
tumounr consisted of a peripheral thin, ivory bone layer, and rich
diploetic tissue.

Clase XXI.—Lroarwirz. ¢ Archives cliniques de Bordeaux,’
No. 12, décembre, 1892.

The case is epitomised in the following words:—* Nasal hydror-
rheea accompanied with multiple nervous phenomena, of twenty-
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from one to three mi‘nutes. On re-seating herself the pains ceased
at once, ur_nd a few minutes later she counld get up without pain. If
she remained seated for some time, however, the pains came on
when she again stood up. If she attempted to walk at this moment
S-h'l.a sawW things obliquely, being only able to see the half of an
object situated above and to the left. This kind of hemiopsia per-
sists regularly from twenty to twenty-five minutes, and disappears
suddenly. The ophthalmological examination gave the following
report :—R. V. = &, Hm. 4 1-50; fundus normal, I. V. = L
Hm. + 1, Ast. 120° + 1; fundus normal. Slight trouble in the
crystalline lens on both sides. Considerable asthenopia, preventing
any continuous work. Visual field normal. Chromatopsia normal.

The urine was normal.

On March 2nd, 1891, examination showed that the nasal foss® and
the naso-pharynx were perfectly normal, except for a slight paleness
of the mucous membrane, There were neither polypi, hypertrophies,
nor a trace of pus. The sensitiveness of the mucous membrane
appeared normal. The sense of smell was perfect, and hearing was
intact. The right frontal sinus was then punctured from the nose
after Schaeffer’s method (‘Deut. med. Woch.,” October 9th, 1890,
p. 905). No pus escaped, but a considerable quantity of blood. Her
general symptoms were considerably relieved, and this improvement
was further accentuated by two similar tappings (the third in April,
1891). BShe ceased to have the attacks of watery flow from the nose,
while there was much less glairy mucus falling into the back of her
throat. In October and November, however, her former pains
returned, and she recommenced the expectoration of abundant
glairy mucus from her naso-pharynx. On November 29th this was
replaced by a profuse watery flow from the right nostril. There
was no headache and no lachrymation. This flow ceased next day,
and there was a calm until January 10th, 1892, when there was a
flow from the left nostril,—a side from which the How had rarely
taken place alone. After another interval of comfort and relief, she
was seized, on March 20th, with sneezing and a watery flow from
both nostrils. High fever developed, and she had to go to bed,
where she remained for eleven days, expectorating from the naso-
pharynx and from the nostrils, especially the right, a large quantity
of yellowish gelatinous matter, in such quantities that fifteen
napkins were required in one day. At the end of this period the
yellowish secretion ceased suddenly, and from that date all her
symptoms, which had recurred from time to time after the puncture
of the frontal sinus, although in a much less degree, ceased com-
pletely.

On October 25th, 1892, she was still free from headache, from
attacks of watery flow, and from the falling of thick matter into the
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& gravi paroxysmo, melius habere coepisset, primo in Ceribri fastigio
motum formicantem, velut aquee irrepentis, sentiebat: dein motu
isto paulatim ante et deorsum progrediente, demum aqu@ limpides
plures gutt® ¢ naribus extillabant: hoc symptoma illi passim
obtingere solebat, ut mimime dubitaret sgrotans, quin lympha ista
ab ipso Cerebro extillaverit.”

(I knew a distinguished lady who suffered from violent headaches,
occasionally accompanied by vertigo and loss of the animal spirits.
When recovering from a severe attack she felt as the earliest sign
a creeping movement in the brain, as of the rushing of water.
Then this feeling spread from the back to the front of the head, and
finally several drops of limpid water escaped from her nostrils. As
she frequently suffered from these symptoms the patient had little
doubt that this lymph was really distilled from her brain.)

Moraaeyi.  ‘ De Sedibus et Causis Morborum,’ liber i,
ep. xv, art. 21,

In June, 1745, Morgagni was consulted by a Venetian lady who
for several months had been much inconvenienced by a discharge
from the left nostril. At first it was a coryza with much acrid
discharge, but afterwards the secretion was as clear as pure spring
water, and came drop by drop. As much as half an ounce an hour
escaped. When lying down it flowed into the throat in much less
quantity, so far as one could judge. The patient became thinner,
and consulted the most celebrated doctors without relief. Morgagni
tried a derivative medication. Afterwards he heard that the drop-
ping lasted many months, and then slowly declined and disappeared
within a year.

NoraNaciL. ‘‘ Tumour of the Corpora Quadrigemina ;
Hydrocephalus ; Hscape of Cerebro-spinal Flud
through the Nose,” ¢Wiener med. Blétter,” Nos. 6,
7, and 8, 1888 (ref. in ¢ Centralb. f. Laryngologie,’
Bd. v, 1889).

In a patient aged 17, who had been mnearly three years under
treatment for hydrocephalus acquisitus, there occurred in the last
few weeks before death a plentiful flow of liquid from the right
nostril, and in a slight degree from the right eye. The chemical
examination of the fluid showed that it had to do with cerebral
fluid, of which altogether more than two litres escaped. This flow
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Bere. Case 2.—“ Hydrops of the Sphenoidal Sinus ;
Trephining the Sphenoid Cavity ; Cure,” ¢ Centralb.

f. Laryngologie,” 1891, vii, p. 368 (same references
as for Case X'VIII),

Woman of 25. In spring of 1876 her sight began to get weak ;
patient on that account was treated by Dr. A. Berg from 1877 to
1883. In 1885 headaches and exophthalmos showed themselves, and
at intervals an abundant flow of elear yellowish, and at the com-
mencement slightly blood-stained fluid came from the nose. The
pain diminished as long as the discharge lasted. A painful sen-
sation of weight in the head set in. The author saw the invalid for
the first time in May, 1886. Considerable exophthalmos on both
sides, the movements of the eyes free, no tumours in the orbits to
be felt. Only perception of light is retained. Optic nerve atrophy,
no deformity of the nose. No other cerebral symptoms. The roof
of the naso-pharynx appeared slightly depressed. In consequence
of the constant headaches the patient’s life is unbearable; she is
ready to try everything to find relief. On June 1st, 1886, the
enucleation of the right eye was first undertaken ; the lamina papy-
racea was laid open, and at the back a centimetre of this bone was
removed with the chisel. In this way the posterior ethmoidal cells
were opened, and while the operator was driving backwards through
the cells by means of light strokes with the hammer and chisel he
opened the anterior wall of the sphenoidal sinus. This was followed
by a flow of clear fluid which filled the whole orbit. The depth of
the operation cavity was measured with a probe, and showed the
distance of the sphenoidal sinus {rom the orbit in the skeleton. The
cavity was drained with a drainage-tube. It healed well in six
months, the patient’s head was free. The cavity remained long
draining; the soft rubber tube was changed in May, 1887, for a
silver tube. On October 17th, 1887, it was necessary again to widen
the fistula with spoon and chisel; one could then introduce the
finger into the sphenoidal cavity and so be convinced that it was free.
Since then the patient has felt well. In September, 1888, another
clearing out of granulations with the spoon was undertaken. In
the left eye there is still only perception of light. The headache
disappeared immediately after the operation, and the patient's
general condition improved.
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Bex
No. ].;}::ch:;:: :;:i: Duration. | Cerebral symptoms. | Eye symptoms, General,
; =
XYy Bﬂa_xte;, F.,| 8% years |Preceded by head- Subsequent to Hysterical !
rain, iv, | 85 aches, and severe jonsetof dripping .
Jan., 1882, headaches con- | from nose cAme "
p. 525 tinued with double optic )
establishment of | neuritis, hemi« 1
flow; vomiting, opia, and later, '
convulsions, coma |blindness ; most
marked in right
: eye
XVI |Nettleship, | F.,| 1, and 18 months pre- Sightrfnilad Palpitation andi
Clp!mhal:_ 23 | possibly | viously “lost her | 12 months hysterical attackss
Review, ii, 3 years | senses, forgot her | before running | some loss of taste
1883, p. 1 words, and wasup-|  from nose | and smell; weaks
set in her brain,” |  appeared ; ness of left side §
with headache and| post-papillitic of body
prostration; when| atrophy; left
sight failed head- eye worse
aches ceased
XVII | Priestley | M.,|2 to 8 years)  Four years  |After headaches =
Smith, | 28 previously severe |began, failure of
Ophthal. headaches and | sight set in; '
Review, vomiting.Once flow| double optic
ii, 1883, of fluid ceased, and| atrophy (worse
p- 4 he had drowsiness. leit), and blind-
A second time flow|ness in 4 months. :
ceased, and he Horizontal '
became convulsed, nystagmus !
unconseious, and
died
XVIII| Priestley | M., At age of 17, after| During uncon- Dropping com- |
Smith, | 22 overworkandhead-|  sciousness | menced 2} years:
Ophthal. ache, sudden pain | became totally after the
Review, in head and uncon-| blind; double | beginning of th
ii, 1883, sclousness; pain, | optic atrophy attack
p. 4 vomiting, delirium,
and fits during
4 months; for 14
months paraplegia, i
involuntary |
micturition and
defmecation
XIX | Emrys- | M., | 12 years; | Noheadache for | Discharge Taste normal ;
Jones, | 65 eye 20 years diminishing for| smell not very
Ophthal. symptoms 2 EEH rs, during acute ,
Review, for 3 years which time his ,i
vii, 1888, sight had been l'I
p. 97 failing; atrophy i
of optie dises, \
more marked on |
left side 1
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(The case is also published in the ¢ Norsk. Mag. f.
Laegevidenskaben,” 1895, 441.,)

A man aged 30, otherwise healthy, commenced in his thirteenth
year to suffer three and fonr times yearly from attacks of excessive
nasal secretion, lasting three and four days, The attacks by degrees
became more and more frequent, the secretion more abundant and
watery, while the duration of each attack was shorter. The attacks
now generally appear every second week, and last one or two days;
they commence generally in the morning with a sensation of irrita-
tion in the nose and pressure over the forehead, and when the patient
gets out of bed the secretion becomes so abundant that it is impos-
sible for the patient to do anything but to sit quietly and let the flnid
flow into a basin; when obliged to move about he must hold a hand-
kerchief constantly to his nose. This flow continues until about two
o'clock at night, when he generally falls asleep, the discharge then
leaving off until the following morning, when he wakes up to suffer
again like the previous day, until the flow suddenly stops during the
afternoon. The quantity of fluid discharged during an attack is
estimated to be about one litre. The examination of the fluid gave
the following result :— Watery, white opalescent fluid of slight alka-
line reaction; specific gravity, 1:006—1-007; 0-02 per cent. of
albumen, 0'93 per cent. of salts, principally chloride of sodium and
iron, and small quantities of a fatty substance; microscopically
white corpuscles. The examination of the nasal cavities did not
reveal any abnormality. The patient had tried various treatments
without any result. Atropine in a one tenth per cent. solution had
been prescribed, and the patient had derived great benefit from the
drug, ten drops of the solution being often able to check theattacks
or to lessen their intensity; and although this medicine had been
taken for a considerable period of time, no ill effects had been ob-
gerved. Dr. Poulsson considered the affection to be of a purely
nervous character, but would refrain from giving any opinion as to
whether it must be considered an affection of the fifth nerve or of the
sympathetic.

This case is undoubtedly one of pure hydrorrheea
nasalis ; the intermission in the attacks, the onset with
local irritation, the cessation during sleep, the bilateral
flow, and the analysis of the fluid all confirm this view.
But the case arrested my attention chiefly from the large
amount of fluid which was secreted, so I wrote to Dr.
Poulsson asking for some further details, which he most
kindly supplied. At the date of his letter in March,
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Disgnosis FrROM So0-CALLED DROPSY 0F THE ANTRUM,

But 1f the bilateral character of the flow is the principal
point in eliminating the possibility of the secretion in
question being intra-nasal in origin, this objection does
not hold in regard to the second chief argument which
will be urged against my thesis; I mean the suggestion
that the watery fluid is a dropsy of the antrum of
Highmore, or of the frontal sinus. This, in fact, is the
explanation which was given by Sir James Paget of the
second case in this group, and it requires due consider-
ation because, possibly without sufficiently careful study,
his case has been quoted by many of the observers which
have followed him, and it has evidently biassed their
diagnosis.

The following would appear at first sight to be a well-
authenticated case of one-sided nasal hydrorrhcea origi-
nating in the maxillary antrum.

A, R. Axprrson (Nottingham).—‘ Nasal Hydrorrhecea,”
¢ Lancet,” 1892, vol. i, p. 474. (Also reported in the
¢ Brit, Med. Journ.,” February 6th, 1892, p. 276.)

A young woman, aged 19, had for some time been troubled with
a perfectly clear, watery discharge from the left nostril. The dis-
charge was almost continuous, but could be increased by inclination
of the head to the opposite side, and after a quantity had flowed
forth in this way it would for a time cease. There was no symptom
or sign of disease in either the ethmoidal, frontal, or aphenuifia.l
sinuses, and no tumefaction of the cheek or other sign of distension
of the antrum. Nothing could be discovered in the anterior or
posterior nares. From the symptoms it appeared evident that the
antrum furnished the discharge. The molar teeth on the affected
side were carious, and the cavity was opened ]::j" extracting ﬂ}e
second and peforating the bone, when a quantity of clear ﬂ?td
similar to that discharged from the nose was evacuated. The cavity
was drained into the mouth and douched daily with an astringent
wash. This did not effect a cure, so the opening in th_e bone was
enlarged to a sufficient extent to admit the end of the little finger,
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90 THE CEREBRO-SPINAL FLUID.
the secretion of a large amount of watery fluid. In catarrh
of the maxillary sinus the mucus secreted amounts to
very little, and is only established when hyperamia
exists for some time. “ Then,”’ says Zuckerkandl,
““ exndation chiefly takes place in the substance of the
lining membrane of the antrum. It is not only the mucosa,
but rather the deeper layers of the membrane which
serve the function of periosteum, which present this
mfiltration of the structure; the swollen membrane,
when the affection is intense, attains to ten or fifteen
times its original thickness; it is infiltrated with serum,
edematous, jelly-like, and its free surface is dotted with
bulgings of a clear yellowish white, filled with liquid.
The glands at the same time undergo cystic degeneration.
When the whole mucous lining presents this degeneration
the sinus appears as if affected with dropsy. As a rule
the lumen of the sinus is simply narrowed, according to
the amount of swelling of the mucosa ; 1t contains, along
with air, a greater or less quantity of liquid mucns.”
But Giraldés' gives a very similar account of the strue-
ture of the mucous lining of the antrum. With regard
to the mucous cysts, he had found as many as twenty in
one specimen, and sometimes bigger than a pigeon’s egg.
He quotes Goubaux to the effect that these tumours are
common in cows. 1t would be interesting to know if these
animals are subject to masal hydrorrheea. The walls of
these cysts are thin, and the contents vary. As a rule it
is a viscous liquid, thick, stringy, transparent, and some-
times yellowish. In other cases it is opaque and even
caseous. In larger cysts it is more liquid, yellowish white,
sometimes transparent and syrupy in consistence, or
stringy, like white of egg. But the important point of
Giraldés’ observations is the statement that he is mot
aware of a single antopsy where the liquid has been found
free in the sinus, and so offered any analogy to the dropsy
described by some authors. Indeed, he cha,lle:%ges the
production of a single post-mortem demonstrating the

1 ¢ Recherches sur les Kystes muqueux du Sinus maxillaire,” Paris, 1860.
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** Cases have been reported from time to time of serous acenmu-
lations in the antrum of Highmore. Their pathology is not under-
stood. The symptoms they present ave very indefinite, being chiefly
sensations of pain and heaviness in the head and the ordinary
symptoms of chronic rhinitis. There is an intermittent watery
discharge from the mnose. Occasionally the watery discharge is
more or less constant. This symptom, as, indeed, also the pain,
apparently depends upon the degree of permeability of the ostium
maxillare. A satisfactory diagnosis can be made only by puncture
with the trocar and cannula. . . , These cases seem to be, at
least in this country, of very rare occurrence.”

With regard to the frontal sinus he remarks (p. 99), * Accumu-
lations of serum and of mueus in the frontal sinus have been
frequently reported. . . . There may be a continuous or an
intermittent discharge of elear fluid or of mucus from the nose, or
there may be no such discharge, but distension of the inferior walls
of the sinus.”

Noltenius ! reports thirty-seven cases in which, by
exploratory aspiration, he found serous exudation in the
maxillary sinus, the liquid being clear and slightly amber-
coloured ; in two cases it held in suspension little flakes.
The principal symptoms are supra-orbital neuralgia, nasal
obstruction without any hypertrophy to explain it, and
much more rarely attacks of nasal hydrorrhecea.

But Alexander? points out that the exploratory puncture
of the maxillary sinus and withdrawal of serous fluid is
no diagnostic proof of a retention dropsy of the antrum,
for the serous fluid might have been contained in the
cysts or extravasated in the antral cavity after the collapse
of the cyst walls. Although he grants that serous exu-
dation in the cavity is theoretically possible, he asserts
that absolute proof of such a condition is not forthcoming.
The challenge made by Giraldés in 1860 still remains
unanswered, Alexander examined seven cases with poly-
poid degeneration of the mucous lining of the antrum.
There was some hypersecretion, but no nasal hydrorrheea
in any of them. He found the contents of the cysts to

1 < Monatsh. £. Ohrenh.,’ April, 1895, p. 114; from ref. in * Annal, des

Mal. de I’Oreille.’
% ¢« Apchiy fiip Laryngologie,’ Bd. vi, 1897, Heft 1, S. 130.
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96 THE CEREBRO-SPINAL FLUID.

was put forward by Mules, writing in 1888, that the
dropping from the nose in some of these cases was due
to the rapture of over-distended lymph tubes in the
pitnitary membrane.

Mures (Manchester).—“ Lymph Navus and other Lym-
phatic Derangements of the Eye and its Appendages,”
‘ Siebenter periodischer Internationaler Ophthalmo-
logen-Congress,” Heidelberg, 1888, Bericht, S. 467.

The writer holds that the association of persistent dropping of
flnid from the nostril with cerebral symptoms and optic nerve
atrophy is only accidental, and that the symptoms are in no way
interdependent. ~He mnarrates the following case:—A bright,
intelligent girl of eleven attended the Women’s Hospital, Man-
chester, for a copious discharge of fluid from the umbilicus, of six
months’ continuance, no visible fistula being present. Besides this,
for the last four weeks, fluid apparently identical with thatfrom the
umbilicus had dropped from under the upper right lid. It was
found that at frequent but irregunlar intervals during the day and
night a flnid bearing all the physical characters of lymph ocozed
from under the upper eyelid in the region of the lachrymal gland,
yet no care could detect its exact point of exit, The fluid was opa-
lescent though faintly muddy, and whilst usually dropping quickly,
occasionally ran in a stream. The amount lost in twenty-four
hours was variable, but may be estimated at from four to six ounces
or even more, the quantity depending much on the discharge from
the umbilicus. Lachyrmal stimulation failed to induce or increase
the flow. Dr. MacMunn, of Wolverhampton, reported that “it
agrees in all essentials with Priestley Smith’s two recorded cases
Emrys-Jones’ case, and those mentioned by Leber.” The specific
gravity was 1'006. The patient had normal vision with corrected
astigmatism ; no head symptoms ; the discharge still persists,

He further deseribes a case of “congenital lympho-angioma of
the eonjunctiva and brow ” in a boy of 12, and that of an elderly
unmarried lady who complained of increasing weakness of sight, and
who was markedly emaciated. For three years she had suffered
from continuous diarrhea ; she had had a prolapsed rectum three
months after the diarrhea commenced. For three years her diarrhoa
had alternated with a watery discharge from the bowel, necessitating
the use of five or six diapers daily. * There was found just inside
the sphincter a pale pink lympho-angioma, the size of a small walnut,
with several minute fistulous openings, from which trickled a clear
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Inasmuch as divers organs possess different separative power, so
lymph varies materially in composition, according to the region
from which it is devived ; thus while lymph coagulates, as a rule,
into a soft, trembling jelly, Ludwig (quoted by Gornp, Besanez's
‘ Lehrbuch,’ p. 378 ; vide Gamgee, * Physiological Chemistry,’ p. 220)
points out what some of the above cases fully substantiate, that
“ some lymph does not coagulate at all,” but is identical in appear-
ance and composition with cerebro-spinal fluid, the fibrin or co-
agulating substance being due to its further elaboration in the
glands.

DIFFERENCE BETWEEN LYMPH AND CereBro-sPINAL Frormp.

The above suggestion of Mules may have been worthy
of consideration at the date it was written (1888), but the
further progress of the chemistry of the cerebro-spinal
fluid—for which we are chiefly indebted to Halliburton—
has rendered it untenable.

In his well-known text-book' Halliburton points out
that the cerebro-spinal fluid is not a serous exudation,
because (1) the arachnoid membrane 18 not a serous mem-
brane, either from the point of view of embryology or
structure ; (2) the fluid is not a mere lymph moistening the
parts already enumerated, but is normally present in
sufficient quantity to exercise a considerable amount of
pressure ; (3) chemical exawmination of the fluid itself
shows that it is very different from the fluids contained
in serous membranes, and thus support is lent to the idea
originally propounded by C. Schmidt, that the fluid
should be classified rather with secretions than with
transndations.

On the other hand, lymph is an exudation ; it is like
blood-plasma in composition, only diluted so far as its
proteid constituents are concerned. There is no doubt
as to the presence of albumin in it; it coagulates spon-
taneously, and the specific gravity vavies from 1012 to
1022. It always gives all the tests for sugar. And in
human lymph the total proteids amount to 13:66 per

1 « A Text-hook of Chemical Physiology and Pathology,’ by W. D. Halli-
burton, London, 1801, p. 355.









I I | i L E ;
e - -1 . d : :
T I § F & I ] . - - E - = . - -
=7 - . i 1 - 1 . LR T - v 'y
[l ? o e J ; e
- o L) L = L L ¥ o o
: [ ! T !




~ v = ’ - L
- - a 1 . =
2 = - <
= . 1 . 2 -
o = 5 -
L =5 . o - 3 i
3 uy 1 G ¥ o - a — - =
= ax 4 = ; - -~ = r - L -
o : ¥ " J . 1k >
F = . - - . ib ¥ - o p
- 1B ; o
i = ; e
- = z ] - - - = # ¥ -
ar - E = - =
~ - E v i o’ d o ib ~ =)
. ; - — g -
= L 7 - o - . e - E: =
. iw = - r - i - a8
@ 7 - - = x - . - ] .
- - - r = = . v O *u
3 -t 9 G 1 - - s - = G
3= T - ] - - - oK C 4 -
- = e s = i i = e = - e =
3 ¥ - v = = = s =
- 3 - - v [ 3 E ik - = ~
5 1 f = ak . = . 5 ' - i - e .
- = b 2 - 3 = - - 3 - - ] = . -
- - r o - - - = = 3 g - =
s g rr X - d . - a . e = E b v 4 - -




¥r







- L ¥ L .... ¥
“ ] Ci | ] . | ] -
L L4 L A [ L L ] L . §- L | Tw]s L L -
L ¥ [ ¥ »
5 1T | ] nEpecte | 1T 119
| LK i 0D i -




106 THE CRREBRO-SPINAL FLUID,

to a serous tramsudation, and Foster! is of opinion that
when the fluid is quickly formed its peculiarities dis-
appear, and it then acquires the characters of an ordinary
serous exudation. It does not appear to be so in my case,
so that the conclusion is suggested that in the present
instance the secretion takes place under peculiar con-
ditions.

These cases also show that a draining away of this
fluid may continue during several years, without exerting
the slightest appreciable effect on the functions of the
central nervous system. Imter alia it may be noted
that the perilymph and eundolymph apparently must be
kept at a certain tension for the proper performance of
their conducting function. Now the cavity which con-
tains the perilymph communicates through the sheath of
the auditory nerve with both the subdural and subarach-
noid spaces.” In none of the above twenty-one cases do
aural troubles seem to have been induced by alterations
of tension in the labyrinth consequent on this nasal
flow.

Of seventeen cases where it has been carefully observed
which nostril was affected, it has been noted in ten that the
escape took place entirely from the left side. What is the
significance of this apparent preference for the left side ?
Does it depend on the same causes which lead to the
rare condition of unilateral destruction of the clfactory
bulb with anosmia ! In these the left bulb has always
been the one affected. (° System of Medicine,” edited
by Clifford Allbutt, 1898, vol. iv, p. 695.) But yet the
fluid may eseape from both nostrils (Case VI), although
the communication with the cranial cavity only existed on
one side.

Fxamination of the interior of the affected nostril
reveals nothing more than slight excoriation of the naris,
and some intumescence of the middle turbinal. If the
escape is carefully watched it is found fo take place

i «Text-book of Physiology,’ 7th edit., 1897.
2 ¢ Quain’s Anatomy,” 10th edit., 1894, vol. iii, pt. iii, p. 104,
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u.aensed altogether, or at least it had not recurred after an
intermission of five or even fourteen years. Such cessations
of the flow must be watched with suspicion, for recurrence
has taken place even after an intermission of fourteen
years,

These cessations are numerous enough to make us chary
in attributing a cure to any form of treatment we may be
employing.

A certain number of these cases are associated with
ocular affections. In some instances (6) affections of
sight are complained of before any dropping from the
nose appears, but in others (2) the dropping has been
going on for some time before the eyes become affected.
The ocular lesion generally takes the form of retinitis and
optic nerve atrophy.

This bizarre affection has been known to endure for
five years in a well-authenticated instance (Case VII A),
and for twelve yearsin a possible case (Case XIX B). The
cerebral symptoms which have been associated with the
flow are also remarkable for their oceurrence in connec-
tion with the fatal fermination of some of the cases. In
the cases where there is a record of the fatal termination
—in six out of twenty-one cases—it was In every in-
stance due to cerebral complications—although we must
observe that in one case (VI B) this was undoubtedly con-
nected with surgical interference.

The post-mortem in this case showed that the escape
in life had taken place through a small hole in the dura
mater, alongside the apophysis crista galli. Of the other
instance where death took place with cerebral symptoms, we
have only the statement of the fact in two cases; in two other
cases, although gross lesions were found in the brain and
wmembranes, no connection could be found with the nose,
and in another case the result of the post-mortem exami-
nation was entirely negative, Possibly it may have been
overlooked in these last three cases, for the cerebro-spinal
origin of the fluid had not been diagnosed in either of_ thew,
and in the above case (VI A), where the communication
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114 THE CEREBRO-SPINAL FLUID.

a microscopical examination failed to reveal what are
usually regarded as evidences of inflammation,  Morton
Prince, in view of these two autopsies and other findings,
expresses the opinion that it seems questionable if the
disease process is to be regarded as an inflammation. He
considers that the pathology of the disease must still be
regarded as obscure, and that it invites further investiga-
tion.

With regard to the above picture by Quincke, it is to be
regretted that the terms “ meningifis > and “ serous ” have
been employed in conditions where they are not applicable.
Firstly, because in the most typical cases there are no
evidences of inflammation of the meninges ; and secondly,
because there is no such thing as serum in the living body.
That liquid is a product of the death (. e. coagulation) of
the blood. Then the suggested analogy of the condition
to inflammation of other membranes—the pleura, peri-
cardium, and synovial membranes—is hardly justifiable,
for the distinctions between the serons membranes and
lymph, and the arachnoid membrane and cerebro-spinal
fluid, have already been pointed out (p. 98)."

Still, after allowing for these two objections, the above
sketch of the hydrocephalus of adults appears to justify
at least a consideration of the suspicion that the twenty-
one cases 1 have collected may have been instances of this

disease.

The Cerebral Symptoms in the Majority of the Twenty-one
Cases.

It has already been pointed out that in no less than
seventeen cases there were cerebral symptoms ; two cases
are reported so inadequately that it is possible that slight
nervous troubles may have been overlooked ; and in only
one case (Bmrys-Jones, XIX) have we a note as to the ab-
sence of all headache. In the seventeen cases the cerebral
symptoms varied from headache to giddiness, severe

I Halliburton, ¢ Journal of Physiology,” vol. x, No. 4.
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headache, heaviness, somnolence, drowsiness, vomiting,
delirium, convulsions, and coma. Paretic symptoms were
noted in four cases (IX, XVI, XVIII, XX). In eight
cases the eyesight was affected, there being optic m—;:uritis
or atrophy. In one case there was proptosis. In one
there was slight prominence. Enlargement of the thyroid
was noted (XV). Vomifing was present in three cases
(XV, XVII, XVIII). A striking point in which all the
twenty-one cases appear to agree is in the absence
of fever ; but the rigidity of the neck and cervical pain,
which Quincke says ‘“ may be prominent,”” do not appear
to have been observed in any case. This, however, is
easily understood if we may conclude that the effusion in
all these twenty-one cases—judging from the escape of it
through the nose—took place chiefly into the anterior
fossa.  Priestley Smith’s second case (XVIII) very
markedly resembles the picture of the acute form of serous
meningitis passing into the chronic form. And Baxter’s
case (XV) is a striking example of * diffuse spasms”’
and neurotic symptoms. These neurotic symptoms appear
to have been present in several cases; my own patient
was thought by her medical attendant and her friends to
be ‘‘rather hysterical;”’ and no doubt symptoms in
several cases were put down to a neurasthenic constitution
owing to their very variable character. This changeable
character in the symptoms, the absence of any well-
localised cerebral phenomena, the duration of the disease,
and the arrest of the nasal flow for long periods, or even
complete disappeavance, all point towards the hypothesis
of hydrocephalus and away from any suspicion of cerebral
tumour. The post-mortem examinations in four of these
cases give no positive evidence against the plausibility
of this theory. The first case (V) is of value in a nega-
tive way, as it shows the absence of localised disease,
In the second (VI) the results of the autopsy are a
little confused, as the patient died from traumatie infection
of the meninges. Paget’s case (XII) also suffers from
the pathological condition having been overlaid with
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secondary infection; but in Baxter’s (XV) the negative
finding only bears out Quincke’s view.

Finally, the fact that in most cases the head symptoms
preceded the nasal flow, were always relieved by it, and
generally recurred whenever it diminished, suggest that
an internal hydrocephalus may be the diseased condition
of which cerebro-spinal rhinorrheea is one occasional con-
sequence and symptom,

I do not wish to insist too strongly upon the similarity
between the phenomena in the above twenty-one cases,
and the symptoms grouped together by Quincke and others
as indicative of the primary idiopathic hydroecephalus of
adults. I believe the latter affection has still to justify
its identity ; and it is, of course, possible that—always
excluding trauma and tumour—cerebro-spinal fluid may
make its escape into the nose under different conditions.
We have to bear in mind, also, and on the authority of
Hughlings Jackson,' that  there are no symptoms known
to be characteristic of meningitis only.”” The hypothesis
is therefore only suggested as a provisional one. Even
if proved untenable it may serve to direct attention to
the frequent association of cerebro-spinal rhinorrheea with
cerebral and ocular conditions which have not been satis-
factorily explained.

Roure or Exir rrom THE CrANIAL Caviry.

As to the method in which this flow makes 1ts escape
from the cranium we have very few facts to go upon,
and any conclusions must largely be matters of conjecture.
The condition is evidently not a congenital one. Still,
many of the symptoms would be quite consonant with a
small congenital meningocele situated in the region of the
cribriform plate of the ethmoid, and rupturing into the
nose under some exceptional pressure. This might

1 ¢«Prans, Ophth, Soc.,” vol. i, 1881, p. 72.
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118 THE CEREBRO-SPINAL FLUID.

Flatan publishes in the ¢ Deut. med. Woch.,” October
30th, 1890," an account of his experiments on the com-
munication of the nasal lymph passages with the sub-
arachnoid space. He states that Naunyn and Schreiber
were able to inject warm salt solution into the sub-
arachnoid space of the dog and make it come out at the
nose, the phenomenon being accompanied by protrusion
of the eye and chemosis. Flatan proves the correctness
of these experiments by injection experiments of his own,
but finds that, although injections into the subarachnoid
space reached the mnose, the injection of coloured fluid
into the nose did not, however, lead to an entrance of the
fluid into the arachnoid space. This he attributes to the
barrier presented by the columnar epithelium., His
experiments were made on rabbits and cats.

Nothnagel (p. 68) favours the view that the escape
may be along the perineural sheaths, since in his case the
sense of smell was lost and there was atrophy from pres-
sure of the olfactory fibres. But anosmia does not appear
to have been at all characteristic of the twenty-one tabu-
lated cases.

The cerebro-spinal fluid may escape into other cavities
besides the nasal fosss without any obvious cause, such as
fracture, to produce it.

The following (observation of Vieusse * led him to the
diagnosis that it is possible for an accidental opening to
take place through the sphenoidal fissure, so placing in
communication the capsule of Tenon and the cavity which
contains the cerebro-spinal fluid, so that through this
opening the liquid entered and made its exit from the
orbital cavity, according to the position of the head.

A soldier presented himself for feebleness of vision in the left eye.
The difference of aspect presented by the two eyes was striking.
The right eye appeared normal, while the left glnbfa geemed buried
in an orbit with very prominent margins. On placing the finger on

1 From Sajous’  Annual of the Universal Medieal Seiences,” vol. iv, 1891,
2 « Gazette Hebd. de Médecine et de Chirurgie,” tome xvi, 1879, No. 19,
p. 209.
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But in view of the frequent association of cerebral and
ocular symptoms, and of the increase or recurrence of the
former when the dropping ceases, I do not feel disposed
to rest content with the suggestion that we have simply
to do with a ““leakage ” through some accidental fissure,

TREATMENT.

As to the treatment I have, unfortunately, nothing to
suggest. Until we know more about the pathology of the
affection I should fhink it is desirable to refrain from any
direct attempt to check the flow, The administration of
powerful revulsives, the internal administration of large
doses of ergot and other astringents, have proved utterly
useless. Against the intra-nasal medication I would
venture to particularly urge a warning. First of all, it
is extremely doubtful if fluids sprayed or injected into
the nose can reach the superior meatus where, presumably,
the cerebro-spinal floid makes it entry into the nose.
Secondly, unless administered with strict aseptic precan-
tions, the use of nose lotions certainly exposes the patient
to the risk of infection of the fluid, and consequent
meningo-encephalitis. And thirdly, if it is for the pro-
tection of the patient from ulterior consequences, the
spraying of mild antiseptic solutions into the nose 1s
quite uncalled for. Nof only, as I have already said,
does the nasal mucous membrane, in the absence of intra-
nasal disease, provide for its own asepsis, but, as I have
clsewhere pointed out,' no fluid sufficiently antiseptic to
be of value could be used on such a sensitive surface as
the Schneiderian membrane.

I think that while we may encourage the patient in
the hope of the cessation of this troublesome dropping,
we should clearly advise him against attempts to sum-
marily check it, and, until our knowledge of the subject
increases, to some extent explain to him, so far as he is

! «J?Antisepsie et les Médications Intra-nasales,” ‘Ann, des Mal. de
1'Oreille, &c.,” January, 1895.
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four others at six in the evening; in all particulars the
two sets of dogs were as alike as possible, and killed in
the same way. The small quantity of fluid obtainable
(1 to 4 grammes) limited the study to the reaction and
the amount of residual solids. The result was that the
fluid collected in the morning was more alkaline than
that in the evening; on an average the alkalinity was
twice as much. Also, the morning fluid left a greater
solid residue than that of the evening. Cavazzani
suggests that this greater increase of solid residue and
alkalinity is related to the activity of the nervous system,
in view of the fact that between the morning and evening
observations there was no other difference than the inertia
of the nervous system. He does not think that the
question of muscular repose need be taken into account,
because the dogs were kept in a very small yard, and
their muscular activity amounted to very little.

From these observations he concludes that his resunlts
constitute a demonstration of some value in favour of
Obersteiner’s theory of sleep. According to this the
phenomenon of sleep is due to the accumulation _af
reducing substances in the brain. The greater guantity
of solid residue met with in the morning cerebro-spinal
fluid is, therefore, according to Cavazzani, due to the
gradual elimination during the night of the substances
which have accumulated in the tissues of the nervous
centres during the activity of their waking hours.

He obtained corresponding vesults in the case of a man
with traumatic fistula of the frontal bone.

In view of these observations, I thought that my
patient’s case presented an excellent nppartuni'tj for
repeating them in the human subject. The fluid was
therefore collected by the patient herself on .seveml
days, and forwarded to Professor Halliburton in two
bottles, one containing the fluid collected the first thing
in the morning, and the other the fluid collected the last

ing in the evening.

e Tﬁe qualitative fxumiua,tinn of the fluid collected on
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lar experiments with the fluid obtained from my patient,
Quantities varying from 7 to 10 c.c. were injected into the
circulation in dogs, but with entirely negative results.
Such a quantity in the case of fluid from a general
paralytic would be quite sufficient to cause a marked fall
of arterial pressure.

Similar negative results, both as regards blood pressure
and respiration, were obtained with other specimens of
normal cerebro-spinal fluid removed from other animals,
or from cases of meningocele and hydrocephalus in chil-
dren. In all such cases, also, choline was searched for
chemically, but with negative results.

THE INFLUENCE oF SrRAINING AND PosTURE ON THE FLow
AND Composmriow orF 1HE FrLuin.

In a monograph ou the cerebral circulation® Leonard
Hill has put forward the view that the rate of secretion
of the cerebro-spinal fluid, when the cranio-vertebral
cavity is opened, depends directly on the difference
between the pressure in the cerebral capillaries and that
of the atmosphere. He has also shown that cerebral
capillary pressure varies direetly and absolutely with vena
cava pressure. Thus the cercbral capillary pressure can
be raised with great ease by any agency which causes a
rise of pressure in the vena cava or cerebral veins. On
the other hand, cerebral capillary pressure varies directly,
but only proportionately, with aortic pressure, for between
the aorta and the capillaries there lies the peripheral
resistance.

It follows from the above that the easiest methods of
raising the cerebral capillary pressure in man are—

(@) By compression of the abdomen.

() By the assumption of the horizontal posture. In

this position, however, the rise of venous pres-

1 ¢ The Physiology and Pathology of the Cerebral Circulation,’ by Leonard
Hill. London: Messrs. Churchill, 1896,
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sure may be compensated by the fall of arterial
pressure, which normally occurs when the bc.r&_',r
is at vest. This is, no doubt, the case during
sleep. s

(¢) By straining or forced expiratory effort, with the

alottis closed. )

By all these methods the vena cava pressure 1s con-
siderably raised; and by the last method the venous
inlets into the thorax may be completely blocked, and the
pressure in the cerebral capillaries raised to something
like aortic pressure. :

It is true that, by such a forced expiratory effort, the
aortic pressure is lowered. Nevertheless, the total effect
on capillary pressure is a very great rise, for a fall Fxf
aortic pressure of 25 mm. of mercury produces a fall in
cerebral capillary pressure of less than 5 mm. of mercury,
while a rise of vena cava pressure of 25 mm, of mercury
produces a rise of cerebral capillary pressure of 25
mm. Hg.

My patient’s case presented a unique opportunity for
testing the correctness of these views on the living human
subject. I therefore invited Dr. Leonard Hill to suggest
any observations he might wish made, and I had the
pleasure of assisting him in a series of experiments which
entirely confirm his views.

As will be seen from the following figures, the flow of
cerebro-spinal fluid is accelerated by all those circum-
stances which raise the cerebral capillary pressure. The
increase in flow is, moreover, accompanied by a decrease
in the percentage of solid matter.

As in all the other observations, the chemical investiga-
tion of the fluid was performed by Professor Halliburton.

We first of all made the following observations :-—

1. Patient sitting quietly without straining. In five
minutes 28 minims (1'357 c.c.) were collected.

2. Patient sitting and straining. In five minutes 35
minims (1'965 c.c.) were collected.

3. Patient sitting quietly. In five successive minutes

1



130 THE CEREBRO-SPINAL FLUID,

the amounts collected were respectively 8, 7, 5, 5, 5
drops. The total measured 19 minims (1:021 e.c.).

4. Subsequent to this, five minutes were occupied by
the patient in straining, and the amounts collected in
consecutive minutes were 12, 10, 8, 9, and 10 drops
respectively. The total measured 83 minims (1-947 c.c.).

5. Patient lying down and not straining. The drops
fell as follows in five consecutive minutes 9, 6, 9, b, and
9, and the total measured 27 minims (1-593 c.c.). Here
the arterial pressure was probably not decreased owing
to mental excitement, while the cerebral venous pressure
was Increased.

6. Patient lying flat on the stomach and head hanging
over the end of a sofa. The drops fell as follows in five
consecutive minutes—8, 7, 6, 7, and 7. The total
measured 28 minims (1-652 e.c.).

7. Finally, after the last experiment, the following
was collected during quiet dropping, while the patient
was sitting with the head forward. The drops fell as
follows: 5, 4, 4, 4, and 4, in five successive minuntes ;
and the total measured 15 minims (0-885 c.c.).

The following is the report on the chemical examina-
tion of the fluids :—

So far as the small quantities available admit of
analysis, the fluids are the same qualitatively. The
liquid which escaped passively, and that which passed
under straining, both contained a small quantity of
organic and inorganic solids. Among the organic sub-
stances present are the reducing substance and a trace of
proteid. Judged by the amount of precipitate produced
by aleohol in equal amounts of the two fluids, the proteid
is less abundant in the fluid passed during straining, but
the amount is too small to weigh.

Determination of the total solids gave the following
results, expressed in percentages :—

A. The fluid passed passively, 1'1 per cent.

B. The fluid passed during straining, 043 per cent.

Even the higher of these numbers is less than in cases
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Manuals for Students and Practitioners of Medicine (Consd.)

Diseases of the Reﬁtum and Anus.

By Charles B. Ball, M.Ch (Dublin), P.R.C.58.1
y ] g ] .Ch. R.C.81, 5
Clinical Teacher at Sir P. Dun’s Hnspu:f, With l..:nh;m.u“?l:i:s 2?.5
Juﬁl Engravings. Second Edition, 9s.
A a full, clear, and trustworthy description of the diseases which
certaluly second to none In the The author Is aﬂhi:y".‘:ﬁﬁ.}’ﬁ.’é

liternture of the subject, and has nowhers falled to desey wha T
model of what such a work should be. " —Bsfsoof .ﬂdm-ggﬁuréﬁnﬂ::m?th Lk

Diseases of the Breast. 5 Thomas Bryant,

F.R.C.B., Surgeon to, and Lecturer on Su Gy’
Hospital. With 8 Chromo Plates and numerous Enr;_n;r"!r[“;? ﬂ:? X

"*Mr. Bryant is 50 well known, both as an auther and
from the necessity of speaking fully or critically of his ':';“‘.’En;i:" 1.[.:1;: ATe aboirad

Diseases of the Tongue. &y m T Buttin,

F.R.C.8,, Assistant Surgeon to 5t 4 i
] Ty ”H?-rg St. Bartholomew's Hospital. With

. '"Mr. Butlin may ba tulated upon having wrltt ellent sclen

;r:: m:s'np;:t;llt:{t: ;l:e an r:i:mtﬁ:}n ]ll-c;;:}' 0TI, ?h:nﬁur:; pm“:h-ﬂ. ir t|i::::l:
¥ CRre 5

iy e B el hﬁ::ﬁmﬁng art ‘m be found In the pages of European

Syphilis, By Jonathan Hutchinson, F.R.S., F.R.C.8.,

Consulting Surgeon to the London Hospital and to the Royal
London Gphth mic Huspital,, With 8 Chromo Plates. Senentk
Thousand, 9a, :

* The student, no matter what may be hiz age, will find in this compact treatise a
vialuable presestation of a n.e.-tlé- impaortant !.uh?u:t. We know of no better or more
comprehensive treatise on syphills."—Medica ! Newsr, Philadelphia,

Surgical Diseases of the Kidney.

By Henry Morris, M.B., F.R.C.8., Surgeon to, and Lecturer on
Surgery at, Middlesex Hospital, With 6 Chromo Plates and
numerous Engravings. s,

1t would be difficult to find these subjects treated more carefully and thorcughly,"—
Sreitich Meaieal Fourmnal.

Insanity and Allied Neuroses. sy

George H. Savage, M.D., Medical Superintendent and Resident
Physician to Bethlem Royal Hospital, and Lectursr on Mental
Diseases at Guy's Hospital. With numerous Illustrations. Sevestk
Thiowsand, $s.

' Dr., Savage's grouplng of lnsanlty Is practical and conyenient, and the observatlons
n each group are acute, extensive, and wall arranged.” —The Lancs.

Cliniﬂﬂl Methﬁdﬂ . A Guide to the Practical Study

of Medicine By Robert Hutchison, M.D., M.R.C.P., Demon-
stra‘or in Physiology, London Hospital Medical College ; and
Harry Rainy, M.A., F.R.C.P. Ed,, F.R.8.E., University Tutor
in LClinical Medicine, Roval Lofirmary, Edinburgh, ith 137
Ilsstrations and 8 Coloured Plates, fa.

U It is fresh, terse, thoroughly up to date, aud chviously the result of much practical
experience in teaching on the part of both authors. An abundance of good material
it crowded into the volume, and the standard of accuracy maintained 15 very high.
We have very littie doulit that this book will rapidly win for itself a large measure of
suceess, '— Fie Lancel,

Diseases of the Ear. pyA mMarmaduke Sheild,

M.B. Cantab., F.R.C.8. Eng. With 4 Coloured Plates and
34 Woodcut Illustrations, 10s. Gd,

* This compact and handy little work contains practically all that is required by the
student or the general practitioner in the way of a guide to the diagnosis and treatment
of diseases of the ear."'=Sritich Medicad Fotirnal,
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Manuals for Students of Medicine (Continued).

Materia Medica and Therapeutics.

By J. Mitchell Bruce, M.D., F.R.C.P., Lecturer on Matera
Medcia at Charing Cross Medical School, and Physician to the
Hospital. A full account of the many important drugs contained
in the A:ldeu_dum to the British Pharmacopoeia, recently issued,
will be found in the New Epirion, 78, Gd.

" We welcome Its appearance with much pleasure, and feel sure that it will be

recelved on all sldes with that favour which It richly deserves ™— Hediinh Medioad
Fournal

Surgical Applied Anatomy. By

FREDERICE TREVES, F.R.C.8. With 61 Engravings. 16k
Thousand, Ta. tid.

* The author of * Surglcal Applied Anatomy " is an alile writer, and is also an authority
on purely anatomical questions. There are excellent paragraphs on the anatomy of
certaln well-known surgical afectlons, such as hip-joint diseases, constituting a foature
quite original in a work of this class, yet in no way beyond its proper scope."—London
Medical Recorder,

A Manual of Chemistry : Inorgnic and

Organic, with an Introduction to the Study of Chemistry, For the
Use of Students of Medicine. By Arthur P. Luff, M.D., B.5c¢.
Lond., M.R.C.P.; Fellow of the Institute of Chemistry, etc. etc.
With numerous Engravings, Third Thousand. Ts. fd.

#* The author is evidently a master of his subject, and the work s cne which may be
confidently recommended to the student of chemistry."—Hogpital Gazerte,

Elements of Surgical Diagnosis: A

Manual for the Wards. By, A. Pearce Gould,

M.S., M.B, F.R.C.8., Senior Assistant Surgeon to Middlesex
Hospital, 74. td

“We do not hesitate to say that Mr. Gould's work Is unlque in its cxcellence.”—
The Lavcer.

Comparative Anatomy and Physio-

lﬂg}r. By F. Jeffrey Bell, ML.A., Professor of Comparative
Anatomy at King's College. With 229 Engravings. 8. fd.

“ The book has avidently been prepancd with very great care and accuracy, andis
well up to date.  The woodcuts are abundant and gool."—A ther @i,

Physiological Physics. By J. MecGregor-

Robertson, M.A., M.B., Muirhead Demonstrator of Physiology,
University of Glasgow. With z1g Engravings. 7. 6d.

i pfr, MeGregor-Robertson has done the student the greatest servlce In collecting
tagether in a handy volume descriptions of the experiments wseally performed, and of
the apparatus concerned In perferming them. —The Lancet.

First Lines in Midwifery. A Guie ©

Attendance on Natural Labour. By G. E. Herman, M.B. Lond.,
F.R.C.P., F.R.C.8., Obstetric Physician and Lecturer on Midwilery,
London Hospital. With 8z Illustrations. Sixth Thousand. 54.

i This manual is of considerable merit, and is likely to prove highly pepular in
London schools and lying-in hespitals.*—Brutick Medical Fournal,

The Student’s Handbook of Surgical

Operations. By Frederick Treves, F.R.C.8. With o4
Ilustrations. Stxth Thousand. Ta, Gl

i






















