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ABSTRACT OF THE DISCLOSURE 
There is described herein a surgical hydrocephalus 

treatment device comprising a ?ushing unit interposed 
between a ventricular catheter and an outlet catheter, the 
?ushing device having a pair of blister-shaped resilient 
chambers interconnected by a tubular member extending 
between the approximate centers of the two chambers 
whereby digital pressure applied to either chamber also 
acts to collapse the end of the tubular member which lies 
in that chamber. 

m 

The present invention relates to valving devices, and 
more particularly to surgically implantable valves .adapted 
for operation by the ?ngers. 

In the treatment of hydrocephalus, commonly known 
as “water on the brain,” it is now a fairly common prac 
tice to drain cerebrospinal ?uid from the brain ventricle 
by means of a catheter. One end of the catheter is intro— 
duced into the ventricle and the other end is arranged to 
drain either into the blood circulating system or to the 
peritoneal cavity. The entire device is, in the usual case, 
surgically implanted beneath the skin of the patient. 
Valves of some type are generally provided at the outlet 
end of the catheter to :allow only unidirectional ?ow. 
Such devices for the treatment of hydrocephalus have 

up until the present time suffered from a possibility of 
blockage by tissue particles carried in the ?uid. Several 
devices have been developed in an attempt to overcome 
this di?iculty. However, each suffers from inherent dis 
advantages, a primary one being that most such devices 
operate only in one direction thus tending to make any 
large obstruction worse. 

It is an object of the present invention to provide an 
improved ?ushing device for use in hydrocephalus shunts. 
A further object is the provision of a hydrocephalus 

shunt system in which ?ushing in either direction may be 
easily accomplished. 

In accordance with these and other objects there is 
provided by the present invention a hydrocephalus shunt 
having provision for two-way ?ushing operation and, in 
the case of a large obstruction, means for easily deter 
mining whether the ventricular catheter or the drainage 
catheter is clogged, thus necessitating any need for re 
moving the entire device. The ?ushing device is placed 
under the skin adjacent the skull of the patient, and the 
device is easily manipulated with the ?ngers to check for 
blockage and to act as -a pump and valve for ?ushing. 

Other objects and attendant advantages will become 
obvious to those skilled in the art from a consideration of 
the following detailed description when read in connec 
tion With the accompanying drawings wherein: 
FIG. 1 is a partly diagrammatic view showing a hydro 

cephalus shunt assembly in place in a patient; 
FIG. 2 is a top view of the base portion of a shunt 

?ushing device made in accordance with the present in 
vention; and 
FIG. 3 is a cross-sectional view of a completed ?ush 

ing device of the type shown in FIG. 2. 
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Referring now to the drawings wherein like reference 

numerals refer to corresponding parts throughout the ?g 
ures thereof, there is shown in FIG. 1 a hydrocephalus 
shunt consisting of a ventricular catheter 11, a ?ushing 
assembly 12, and an outlet catheter 13. All parts of the 
shunt are made of ?exible material such as silicone rub 
ber. The ventricular catheter 11 is provided at a point 
spaced from the ?ushing assembly with a right angle bend . 
14 at which point the catheter extends through a burr 
hole 16 in the skull of the patient into the brain ventricle 
to drain excess cerebrospinal fluid therefrom. The ?ush 
ing assembly 12 which will be described in detail here 
inafter is connected to the ventricular catheter and is 
designed to be inserted under the skin of the patient, over 
lying the skull a distance away from the bend 14 in the 
ventricular catheter. The outlet catheter 13 is in turn 
connected to the ?ushing assembly 12 and is surgically 
implanted to drain either into the peritoneal cavity or the 
blood circulatory system through a valve 17. The valve 17 
may, for example, be merely a slit in the catheter at or 
near its distal end. The slit opens upon application of a 
very small amount of positive pressure from within, as 
compared with the external pressure, to allow ?uid to drain 
from the catheter. Conversely, upon application of higher 
pressure outside of the catheter than inside, the slit is 
forced to a closed position and blocks any back?ow of 
?uid into the catheter from the area surrounding it. 
The ?ushing device 12, as shown in greater detail in 

FIGS. 2 and 3, comprises a pair of circular recesses 18 
and 19 in an oblong baseplate or backing member 21. 
The recesses 18 and 19 ‘are covered by thin blister-shaped 
members 22 and 23, respectively, thereby forming a pair 
of spaced, closed chambers. 
The chambers are interconnected by a length of thin 

walled ?exible tubing 24 which has sufficient length to 
extend to the approximate center of both chambers. Ad 
ditionally, one of the chambers (hereinafter referred to 
as the proximal chamber) is interconnected with the ven 
tricular catheter 11 and the other of the chambers (here 
inafter referred to as the distal chamber) is intercon 
nected with the outlet catheter 13. Both connections are 
preferably in the plane of the baseplate for reasons which 
will become apparent hereinafter. 
The two catheters 11 and 13 and the ?ushing device 

12 may be formed from any suitable material which is 
inert within the human body such as silicone rubber, for 
example, and may be made as a single unit. Alternatively, 
the ?ushing device and the tWo catheters may be manu 
factured separately, assembled by the use of suitable con 
nectors and sealed with a medical-grade adhesive. 

In operation, after implantation into the body as de 
scribed with respect to FIG. 1, ?uid is drained from 
the brain ventricle into the ventricular catheter, passes 
from the ventricular catheter into the proximal chamber 
of the ?ushing device, through the tube 24 into the dis 
tal chamber and out of the distal chamber into the outlet 
catheter. When su?‘icient differential pressure is reached 
across the outlet valve 17 of the outlet catheter, the out 
let valve opens allowing the ?uid to ?ow out of the out 
let catheter into either the peritoneal cavity or the blood 
circulatory system, depending upon where the outlet 
catheter is implanted. 
When the device is to be checked for operation, the 

‘blister-shaped members covering the chambers of the 
?ushing device can be felt and manipulated through the 
skin of the patient. The skull of the patient and the back 
ing member 21 form a relatively rigid base for the two 
chambers to allow compression of the chambers. The 
proximal chamber is compressed with a ?nger to the 
extent necessary to pinch the end of the tube 24 which 
protrudes to the approximate center of the chamber. If 
the proximal chamber can be readily compressed, it is 
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obvious that at least one end of the shunt is clear of ob 
struction; that is, ?uid is free to flow out of either the 
ventricular catheter or the outlet catheter, or both. 
With the proximal chamber compressed, ?nger pres 

sure is then applied to the blister-shaped member cover 
ing the distal chamber. If the distal chamber collapses 
readily, it is obvious that the outlet catheter is un 
obstructed and functioning properly. Conversely, failure 
of the distal chamber to collapse readily indicates an 
obstructed outlet catheter. 
To check the operation of the ventricular catheter a 

reverse procedure is followed. The distal chamber is ?rst 
compressed to the point where the tube 24 is sealed, 
then pressure is applied to the proximal chamber. 

In the case of obstruction of either or both catheters 
the application of additional pressure to the steps outlined 
above for checking operation of the devices will act to 
?ush obstructions from the catheter. In all but the most 
severe obstructions this procedure readily opens the 
catheters to How, thus eliminating any need for corrective 
surgery. 
Thus there has been described a hydrocephalus shunt 

assembly equipped with a novel flushing and patency 
checking device. The device provides for both the check 
ing of patency and ?ushing in both directions. Since the 
?ushing device is relatively ?at and is backed by the skull 
of the patient, and the catheters extend therefrom in the 
plane of the ?ushing device, positive pressure for ?ushing 
may be easily applied without any tendency of the device 
to move as pressure is applied, thus minimizing any dis 
comfort. Besides acting as ?ushing and patency checking 
devices, the blister-shaped members covering the cham~ 
bers also provide an ideal point for injection of medica¢ 
tion or irrigating ?uids since small punctures in the cham 
bers cause no ill effects on the function of the device 
and tend to reseal themselves. , 
A further modi?cation of the device which is often 

desirable is the inclusion of radio opaque pigment in the 
formulation used for forming the device. This provides 
a ready means for checking position of the device by use 
of X rays. If desired, tissue permeable material may be 
adhered to surfaces of the device to provide better anchor 
mg. 

Obviously, other variations, modi?cations, and attend 
ant advantages of the device disclosed herein will be 
come obvious to those skilled in the art from a con 
sideration of the foregoing. It is, therefore, to be under 
stood that within the scope of the appended claims the 
invention may be practiced otherwise than as speci?cally 
described. 

4 
That which is claimed is: 
1. In a surgically implantable device for the treatment 

of hydrocephalus comprising a ventricular catheter for 
introduction into the brain ventricle and an outlet catheter 

5 the improvement comprising: 
a ?ushing device interposed between said catheters 

comprising a substantially ?at continuous backing 
member adapted to overlie the skull, 

a pair of chambers carried by said backing member, 
each of said chambers being de?ned by said backing 
member and a ?exible resilient blister-shaped cov 
ering member juxtaposed on said backing member, 

inlet means interconnecting said ventricular catheter 
and one of said chambers, 

outlet means for interconnecting said outlet catheter 
and the other of said chambers, and 

a tubular member interconnecting said two chambers 
and extending from the approximate center of one 
of said chambers to the approximate center of the 
other of said chambers, whereby pressure applied 
to collapse the blister-shaped covering member of 
either of said chambers also acts to collapse the end 
of said tubular member which lies in the collapsed 
chamber. 

2. The invention as de?ned in claim 1 wherein said 
chambers further comprise recesses in said backing mem 
her. 

3. The invention as de?ned in claim 1 wherein said 
catheters are connected to said baseplate substantially in 
the plane of said baseplate. 

4. The invention as de?ned in claim 3 wherein all 
parts of said device are made of silicone rubber. 
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