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Discussion.-?'The central nervous system 
preserves its character as a hollow organ 
throughout life, beginning its development as a 
neural tube with a wide cavity throughout its 

length. The ventricle of the spinal cord does 
not seem to perform any important function. 
The ventricular cavities in the normal adult 

brain form a continuous channel for flow of 

cerebro-spinal fluid throughout its length. If 

any part of this channel is occluded to prevent 
free circulation of its fluid, increased intra- 
cerebral pressure results in hydrocephalus or 

other serious pathological processes. 

Dandy (1919) has actually produced experi- 
mental hydrocephalus by plugging the foramen 
of Monro in a dog. 

Choroid plexuses are developed in the ven- 

tricles and most of the ventricular fluid is 

derived from the blood vessels of these plexuses 
by a process of filtration, osmosis and selective 
secretion. 
The subdural space is scarcely more than a 

potential space. It contains a minimal amount 
of fluid. The subarachnoid space is traversed 
by connective tissue trabeculse. It contains a 

large amount of fluid and is independent of the 
subdural space. 



May, 1936j A CASE OF RHINO-MENINGORRHEA : GUPTA 265 

The subarachnoid space is w,^n^^nojcl is 
places to form cisterns where most 
widely separated from the pia. The most 

important of the cisterns is .C1S tbis 
The fourth ventricle communica a 

cistern through three openings 
m 

iateral 
median foramen of Magendie an 
foramina of Luschka. . ,, 

. ? upfi ;n 

The cerebro-spinal fluid is the \ < 

suspended. 
which the central nervous system 

. 

puanical 
This fluid protects the brain 

from 
0ducts 

injuries. Nutrient media and 
wa P 

are probably dissolved in 
it. 

. 

The subarachnoid spaces are m free. corn^ 
munication and cerebro-spinal fluid. J 
through them from end to> 

endof the neivou 

system. The amount of the 
fluld 1 

ch 
estimated as 80 to 100 c.cm. 

oi e 
ogj^on 

as 150 c.cm. It differs in chemical 
from all other fluids of the body. gravity 
slightly viscous and has a 

low sp 

1004 to 1008. It contains only 
traces oi p^ 

teins, small quantities of inorganic^ 
> 

^ 

dextrose and a very few lymphocy 

The cerebral fluid is constantly Renewed. ^ 
circulates slowly through the bram 

h aciin0id 
and through the meshes of the su 

spaces. If these spaces are opened 
to ine 

side by injury in man, a a "ay. 
steadily drains off?200 c.cm. 

or blood 
The sources of this jiuid.?Prima- ^a+er and 

vessels of the choroid plexuses, pi jrrom 
brain substances give origin 

to thisi 
? 

the brain substances the flow ceroid 
the subarachnoid spaces and 

n 
TOn+r;ries. 

plexuses it flows inward into 
the ^iat 

More recent experimental s^t and not 
the plexuses are wholly seer from 

resorptive in function. Absorptio: ^een 
the ventricles into neighbouring 

"v 
4-iir0ugh the 

shown experimentally to take plac' ig2gj j 
ventricular walls [Wislocki (C > . 

The chief source of ventricular 
choroid plexuses, as has been 

shcrn 
^-g c0j_ 

logical studies of Weed (1914) 

Pettit and Girard (1902) showed 
that the^flow 

of cerebro-spinal fluid is .increas muscarine, 
that stimulate secretion (pilocarpi 

, 

.jye 0f 

etc.), and choroidal cell changes 

channel of dischargejrf 
ventoute 

fluid normally is from the la 1 
~ is 

of the cerebral hemisphere piexuses, 
derived from the lateral ch 

_ third 
through the foramen of Monro 

in 

ventricle. ? +i,p choroid 
Here the fluid is added |e passes 

plexuses. From the fourth ven , from 

jnto the cerebello-medullary 
cis e , 

^ gub. 
here it diffuses in all directions 

? 

which cere- 
arachnoid spaces. The pathway ygubarachnoid 
oro-spinal fluid passes from 

spaces back into the blood stream is very 
difficult. Some of it gets into extracranial 

lymphatics by way of perineural spaces within 
the sheaths of the cranial nerve roots. 
The perineural spaces in the optic nerve are 

in free communication with the subarachnoid 
spaces. The arachnoid membrane is imper- 
forate around nerve roots and any fluid that 

passes outward into perineural spaces must pass 
through it by extravasation. 
A very small part of the cerebro-spinal fluid 

enters lymphatics or veins but most of it passes 
directly into the big endocranial venous sinuses 
through the arachnoid villi. By numerous well- 
controlled experiments it has been shown that 
the arachnoid villi provide the main pathway 
for outflow of cerebro-spinal fluid directly into 
the venous circulation (vide figure). 

The case.?A male, aged 7 years 2 months. 
History of previous illness.?At the age of 

(t) 2 months was attacked with pneumonia, at 
(ii) 7?? months, again attacked with pneumonia 
and later on suffered from cough and fever 

occasionally, at {Hi) 4 years 6 months, fever for 
25 days treated as malaria, and at (iv) 5 years 
2 months had a fall from a height of about 36 
feet from a roof and remained unconscious for 
5 days. 
As a result of the fall he had the following 

manifestations :?(a) lacerated injury at the 
root of the nose, (b) bleeding from the right 
nares for about 2 weeks, (c) dribbling of watery 
discharge from the nares; since the bleeding 
stopped (the discharge is still persisting), 
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Diagram of coronal section of meninges and cerebral 
cortex to show relation of arachnoid villus to dural 

venous sinus. (After Weed) 

Diagram of coronal section of meninges and cerebral 
cortex to show relation of arachnoid villus to dural 

venous sinus. (After Weed.) 
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(d) a big swelling at the centre of the forehead 
which suppurated and eventually burst with 

discharge of pus (a scar mark is left), (e) an 

oblong swelling on the vertex, soft and com- 

pressible which disappeared with the bursting 
of the abscess on the forehead, and (/) swelling 
of the left eyelid which hung down to close the 
eye completely for about 1-| months, and a dark 
red spot left on the eyeball when the swelling 
disappeared. 

History of 'present illness.? (a) Irregular 
fever for two years. The fever often comes 

with chill and rigor, occasionally remains con- 
tinuous for 7 or 10 days, and at times lasts for 
a day or so and comes down with sweating. 

(b) Repeated dribbling of the watery dis- 

charge from the right nares which rarely dries 

up and reappears again. 
He has been treated with quinine, atebrin, 

quino-hsemogen and other antipyretics with 

practically no effect, for the last two years. 
X-rays.?No fracture or abnormality detected 

by the radiologist when the patient came for 
the examination of nasal discharge on 10th 

December, 1935. 
Clinical findings.?The boy is fairly intelli- 

gent, takes interest in outside things, answers 

questions accurately, and does not delay in 

replying. 
The upper surface of the lip is ulcerated and 

moist with fluid dribbling from the right nostril. 
About 12 c.cm. of discharge is collected in a test 
tube within 3 hours. The mucous membrane of 
the right nostril is thickened and ulcerated; left 

dry and healthy. 
Laboratory findings.?{i) Examination of the 

nasal discharge (six samples were examined). 
(a) Naked-eye examination.?Faintly turbid 

fluid with traces of mucus shreds floating in it. 

Slight deposit at the bottom on standing. 
It has not the yellowish-brown colour seen 

in old haemorrhage into the subarachnoid space. 
(b) Chemical examination.?Specific gravity 

?1004 to 1008; reaction?neutral; sugar content 
?variable percentage, in different samples, from 
0.05 to 0.2 per cent or more; albumin content? 
variable in different samples, 0.01 to 0.05 per 
cent or so; globulin?no reaction; urea?10 mg. 
per 100 c.cm. or 0.01 per cent (only one sample 
tested). 
~(c) Microscopical examination.?Mucus 

shreds, nasal epithelial cells and a few lympho- 
cytes are seen. No red corpuscles were detected. 
Culture yielded pneumococci predominantly 

besides other mixed organism, e.g., micrococci 
catarrhalis and staphylococci. 
The variability of the sugar contents in 

different samples remained unexplained. About 
6 samples of fluid were examined on different 
occasions (estimation of sugar by Folin's method 
in a Klett colorimeter). 

(ii) Glucose content in blood?0.08 per cent. 

(in) Examination of urine and blood?no 

abnormalitv detected. 

Clinical diagnosis.?Coryza is a watery dis- 

charge associated with the watering of eyes. It 
is generally acute in onset, and the diagnosis of 
its cause is not difficult as a rule. 
Common cold, lachrymation, iodism, bromism, 

arsenism and trigeminal neuralgia also cause 

excessive discharge from the nares. 
Rhinorrhcea may be a result of neurosis. 
The only other form of watery discharge from 

the nares is the escape of cerebro-spinal fluid, 
and the laboratory diagnosis showed the dis- 

charge to be such. 
Conclusion.?There was a history of injury; 

the only possibility would be a fracture of 

the base of the skull involving the anterior 
fossa at the cribriform plate of the ethmoid 
with the rupture of the dura and arachnoid 
leading to the escape of cerebro-spinal fluid 
through this route. Extravasation of fluid 
through the perineural spaces in the optic nerve 
through the subarachnoid spaces is a less likely 
occurrence- and the patient does not show any 
ocular disturbances. 
The escape of fluid from one of the nostrils is 

a marked feature. The continuous flow of 

cerebro-spinal fluid for such a long time is 

interesting because dural defects are quickly 
repaired by formation of new dura. 

It is difficult to explain the conditions under 
which the usual repair was not possible. More- 

over, such a loss of fluid has not lessened the 

intracranial pressure, possibly the fluid lost has 
been replaced by increased secretion from the 
choroid. 
The fluid discharge was continued for the 

last 2 years without any ill effects on the 

patient. No method is known to stop the 

cerebro-spinal fluid discharge. The advisability 
of stopping the flow of cerebro-spinal fluid is 

questioned as the choroid is secretory in func- 
tion and will continue to secrete more and more, 
and serious pathological manifestations may be 
evolved by this procedure. 

Occasional fever troubles him and it seems 

that it is due to local infection of pneumococci 
affecting the nasal cavities and the pharynx. 
Pneumococci are commensal in those regions 
and when they find a good nutrient medium in 
the constant presence of cerebro-spinal fluid dis- 
charge in the nasal cavities, they may occa- 

sionally become pathogenic and cause infection. 
Extension of local infection into the meninges 

may lead to a fatal issue. It is, however, 

likely that nature has elaborated sufficient im- 

munity against the infection to resist further 
extension into the meninges. 

It is desirable that an autogenous vaccine 
should be tried to increase immunity against 
the local infection and it is expected that the 

fever may then be stopped. 
The case is recorded on account of the com- 

parative rarity of the condition. 
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