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The present invention relates generally to surgical 
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apparatus and more specifically to the provision of a novel 
and improved abdominal drainage tube. 
Aprimary object of the instant invention is the pro 

vision of an abdominal tube for rapid and effective drain 
ing of abdominal cavities. 

Another important and basic object of my invention 
is the provision of a novel and improved abdominal 
drainage tube of the air-vent suction type. 

Another object of the instant invention is the pro 
vision of an air-vent suction: tube for draining abdomi 
nal cavities, which tube is highly flexible and easy to 
manipulate by the medical technician, as well as causing 
less discomfort to the patient. 
A further important object of my invention is the 

provision of an abdominal drainage tube which will in 
sure substantially complete; drainager of the abdominal 
cavity in a relatively short period of time, and the pene 
tration of which may be localized to the cavity, which 
is to be drained 

Still: another object of this invention is the provision 
of an abdominal drainage: tube of the air-vent suction 
type" which may be readily and economically, manufac 
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2. . . . . . 
once the pressure within the cavity equalizes with that 
of the atmosphere, the fluid will drain only by gravity 
or by suction, and if one is to employ suction, as is the 
procedure in the method under consideration, air must 
first be introduced. . . . . . . - 

Thus, apparatus in the form of a tube is provided, 
said tube having an air-vent or inflow lumen and a sep 
arate lumen to which suction is applied. This general 
type of arrangement not only enables a more positive 
and complete draining action to be accomplished, but 
also, is advantageous in that the tube may beintroduced 
directly to the cavity location, thus leaving peritoneal 
fluid remote from the localized abscess undisturbed. 
Since this remote fluid is often sterile, it is a decided 
advantage to leave it undisturbed. Where drainage is 
effected by gravity, however, it has been found that the 
drainage tube should be introduced at the lowest point 
in the peritoneal cavity, with the result that infection 
is frequently introduced to areas of the cavity which ac 
tually were sterile before the drainage operation was 
commenced. . . . . . . . . 

Referring now to the drawings, there is shown gen, 
erally at 10 a drainage tube constructed in accordance 
with the instant invention. The device 10 comprises an 
outer tube 12 which is closed off at its inner end as at . 
14 and which is provided with a plurality of circum 
ferentially and axially spaced openings 16, it being noted 
that said openings are located in the portion of tube 12 
most closely adjacent to closed end 14. Adjacent its 
outer end 18, the tube 12 is provided with an inlet duct 
20, the purpose of which will hereinafter be made appare 
eit 1. 

Coaxially positioned within the tube 12 is an inner 
or second tube 22, said inner tube being of substantially 
smaller diameter than the outer tube 12 whereupon the 
walls of said tubes are in spaced relation, as illustrated, thereby defining an intermediate area 24. As will be 

tured in view of the fact that the main component parts 
thereof may be molded. - 

Other objects, features and advantages of the inven 
tion will become apparent as the description thereof pro 
ceeds: when considered in connection with the accom. 
panying illustrative drawings. . - 

In the drawings which illustrate the best mode press 
ently contemplated by me: for: carrying out my inven 
tion: r. 

Fig. 1 is a side elevational view of an abdominal drain. 
age. tube constructed in accordance with the instant in 
vention; . 

Fig. 2 is a sectional elevation thereof; 
Fig. 3 is an elevational view of the inner tube per se 

which forms a part of the instant construction; 
Fig. 4 isita plan-view of the instant arrangement with 

thé filter removed for purposest of... clarity; '...: 
Fig. 5 is a section, on an enlarged scale, taken on lin 

5-5 of Fig. 2; - 
Fig. 6 is a section, on an enlarged scale, taken on line 

6-6 of Fig. 1; and 
Fig. 7 is a section, on an enlarged scale, taken on line 

7-7 of Fig. 2. 
Drainage of the abdominal cavity has long been one 

of the more troublesome problems during the performance . 
of abdominal surgery, and with respect to this, it has been 
found that the air-vent suction method is the most rapid 
and effective means for achieving a substantially complete 
and positive drainage. Briefly speaking, the basic prin 
ciple of this method is dependent upon the simple and 
well-known fact that for fluid to escape from a closed 
cavity, air must first enter unless, of course, the fluid 
is under pressure. Thus, when the abdomen is filled with 
asciitic fluid, or pus, or blood, the fluid readily escapes 
through a single lumen if under pressure. However, 

60 

65 

70 

turn results in more rapid a 

noted, the inner tube 22 extends for the length of outer 
tube 12, and, like said outer tube, the inner tube is pro vided with a plirality of circumferentially and axially 
spaced openings 26: . . . . . . . . . . . . 
An important feature of the instant invention resides 

2 and 22 are both con 
ving the resilient, flexible char 

rubber. Preferably, the tubes are molded, 
either by the dip method or otherwise, and hence, the 
inlet duct 20, for example, may be an integral exten 
sion of outer tube 12. The resilience of the tube 10 is 
highly important since it has been found that where 
rigid tubes of this type are used, they are frequently 
curribersome and difficult to properly position in a gutter 

ube 10 enables more ac 
of the device, which in 
effective drainage. At 

the same time, the patient is subject to less discomfort, 
although it will be understood that the patient is most 
frequently under anesthesia during an operation of this 
type. - 

As will be seen most clearly in Fig. 2, the inner tube 
22 extends outwardly of the outer end 18 of tube 12, it 
being noted that the latter is closed off at its outer end 
as at 28. The extreme outer end 30 of tube 22 com 
municates with a bulb 32 secured to the outer end of 
the device 10 by any suitable and desirable means. The 
bulb 32 is provided with a relatively large opening 34 
in its outer surface, and said, bulb is filled with some 
sort of a filter 36, such as sterile cotton, in order to 
filter out any gross particles which may exist in the air 
passing therethrough. - 
The opposite extremity of the tube 22 is closed off 

as at 38, and adjacent thereto there is provided an inte 
gral, outwardly extending, circumferential projection 40, 
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said projection functioning to make a snug frictional en 
gagement with the inner surface of tube 12. Thus, the 
projection 40 and closed end 28 of tube 12 function to 
maintain the tube 22 properly centered within the said 
outer tube 12 whereby to maintain a substantially uni 
form intermediate area 24 between the walls of the two 
tubes. . In addition, the gripping engagement between 
projection 40 and the inner surface of tube. 12 tends 
to maintain the inner tube in proper longitudinal relation 
with respect to the outer tube since otherwise it might 
buckle or compress, an action which would have a detri 
mental effect on the overall apparatus when in operation. 

In operation and use, the tube is exteriorized through a 
stab wound so that the inner end 14 extends into the cav 
ity to be drained, and then the tube is anchored to the 
skin in a well-known fashion. A sump pump (not shown) 
is attached to inlet duct 20 whereby to provide a con 
tinuous suction therethrough to the intermediate area 
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24. The suction will then be applied through open- - 
ings 16 to cause drainage of the abdominal cavity. At 
the same time, the inner tube 22 will function as an 
air-vent, the filter 36 insuring that any gross particles 
which may be present in the air will be filtered therefrom 
before the air is introduced to the abdominal cavity. It 
has been found in practice that the introduction of fil 
tered air to the abdominal cavity does not have a harm 
ful effect upon peritoneal surfaces. - 

In order to prevent collapsing of outer tube 12 
when the suction is applied to the intermediate area 24, 
it will be noted that the walls of said tube are constructed 
substantially thicker than the walls of inner tube 22. 
This substantially appreciable wall thickness imparts the 
required degree of rigidity to the overall apparatus 10 
without substantially affecting the resilience and yield 
ability thereof. As will be apparent, if this substantial 
wall thickness were not provided, there would be a ten 
dency for the outer walls to collapse under suction, 
which collapsing action might cause occlusion of the area 
24 and some of the openings 16 and 26. 
With respect to the afore described projection 40 at the 

inner end of tube 22, it will be understood that said 
projection may be provided in any desired way. Since, 
however, I prefer to manufacture the tube 22 by suc 
cessive molding dips, it will be noted that the projection 
40 is illustrated as being formed by a fabric filler 42 
positioned between the inner and outer dip layers of the 
said tube. 
While there is shown and described herein certain spe 

cific structure embodying the invention, it will be mani 
fest to those skilled in the art that various modifications 
and rearrangements of the parts may be made without 
departing from the spirit and scope of the underlying 
inventive concept and that the same is not limited to the 
particular forms herein shown and described except in 
so far as indicated by the scope of the appended claims. 

I claim: 
1. An abdominal drainage tube of the air-vent suction 

type, comprising a first tube of resilient, flexible material, 
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4. - 
said first tube having a closed inner end for insertion 
into an abdominal cavity, a plurality of circumferentially 
and axially spaced openings in said first tube wall adja 
cent its said closed end, a second tube also of resilient, 
fiexible material coaxially mounted within said first tube 
with the walls of said first and second tubes in spaced 
relation whereby to define an intermediate area therebe 
tween, said second tube having a plurality of circumfer 
entially and axially spaced openings in its wall adjacent 
its inner end, means blocking off the outer end of Said 
first tube but allowing access to said second tube, and 
inlet means in communication with said first tube adjacent 
its outer end for enabling a suction to be applied to the 
said intermediate area whereupon said second tube func 
tions as an air vent to the abdominal cavity. 

2. An abdominal drainage tube of the air-vent suction 
type, comprising a first tube of resilient, flexible material, 
said first tube having a closed inner end for insertion 
into an abdominal cavity, at least one opening in Said 
first tube wall adjacent its said closed end, a second tube 
also of resilient, flexible material coaxially mounted with 
in said first tube with the walls of said first and second 
tubes in spaced relation whereby to define an interme 
diate area therebetween, said second tube having at least 
one opening in its wall adjacent its inner end, means 
blocking off the outer end of said first tube but allowing 
access to said second tube, and inlet means in com 
munication with said first tube adjacent its outer end for 
enabling a suction to be applied to the said intermediate 
area whereupon said second tube functions as an air 
vent to the abdominal cavity, said second tube being 
closed at its inner end and having an outward, circum 
ferentially extending projection adjacent said inner end, 
said projection making a snug frictional engagement with 
the inner surface of said first tube. 

3. An abdominal drainage tube of the air-vent suc 
tion type, comprising a first tube of resilient, flexible ma 
terial, said first tube having a closed inner end for in 
sertion into an abdominal cavity, at least one opening in 
said first tube wall adjacent its said closed end, a Second 
tube also of resilient, flexible material coaxially mounted 
within said first tube with the walls of said first and sec 
ond tubes in spaced relation whereby to define an inter 
mediate area therebetween, said second tube having at 
least one opening in its wall adjacent its inner end, means 
blocking off the outer end of said first tube but allowing 
access to said second tube, and inlet means in communi 
cation with said first tube adjacent its outer end for en 
abling a suction to be applied to the said intermediate 
area whereupon said second tube functions as an air 
vent to the abdominal cavity, said first tube having a Sub 
stantially greater wall thickness than said second tube. 
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