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1. 
The present invention relates generally to T 

tubes of the type utilized post-operatively during 
the healing period following surgical exploration 
of the common bile duct. 

It is one object of the herein described inven 
tion to provide an improved T-tube which will 
overcome the disadvantage of presently used types 
which upon becoming obstructed necessitate wait 
ing until clinical signs of cholangitis become evil 
dent and indicate such obstruction. In the tube 
of the present invention, such obstruction would 
be indicated immediately, and proper treatment 
may be taken to eliminate and correct the situa 
tion. Moreover, the usual need for post-operative 
X-ray photographs of the common bile duct is 
eliminated, since the common bile duct cannot 
become occluded when my improved tube is uti 
lized, without previous evidence of such fact. 
A further object of the invention is to provide 

such a tube which will permit total alimentation 
of the patient directly into the duodenum with 
saline, glucose Solutions, amino acid mixtures, hy 
drolysed proteins or natural food mixtures, by in 
jecting the substances through the portion of the 
end of the tube Which lies in the duodenum. 
A further object of the invention is to provide 

an improved T-tube construction Which is So ar 
ranged that the rate of bile outflow can be readily 
determined by collecting the bile outflow for a 
desired time, and which will permit the collected 
bile to subsequently be reinjected into the duo 
denum. Thus the tube of the present invention 
is advantageous in that it may be used for diag 
nostic purposes to determine the presence or ab 
sence of liver disease. 
Another object is to provide an improved T-tube 

construction which is so arranged that the bile 
flow may be readily controlled and gradually re 
leased. Slow decompression of the biliary system 
is thus made possible and prevents the theoretical 
danger of sudden decompression of the liver radi 
cals to which the so-called "liver deaths' have 
been attributed. 

Still another object of the invention, as de 
scribed herein, is to provide a T-tube having a 
viewing window or section through which flow of 
fluid may be observed, not only from the liver to 
the duodenum, but also in reversed direction. It 
is thus possible upon the first evidence of regurgi 
tation of duodenal contents in an upward direc 
tion toward the liver to interrupt the reverse flow 
until such time as it is deemed safe to reestablish 
the flow channel. - 

. Further objects and advantages of the inven 
tion will be brought out in the following part of 
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the specification, wherein detailed description is 
for the purpose of fully disclosing preferred and 
modified embodiments of the invention without 
placing limitations on its Scope. 
Referring to the drawings, which are for illus 

trative purposes only: 
Fig. 1 is a view diagrammatically illustrating 

the use of a T-tube embodying the features of the 
present invention; 

Fig. 2 is an enlarged view, partly in Section, and 
certain parts being cut away to more clearly show 
specific details of construction; and 

Fig. 3 is a modified form of the invention. 
Referring generally to Fig. 1, a T-tube as gener 

ally indicated at A, and constructed according to 
the present invention, is disclosed in a position of 
use. It Will be noted that the T-tube comprises 
generally a cross-limb to connected with a trunk 

connecting at its distal end with a looped por 
tion f2. 
More specifically, the cross-limb O is positioned 

within the common bile duct 3 which conducts 
the bile fluid from the liver, as indicated at 4, 
and communicates through the Sphincter of Oddi 
15 with the lumen of the duodenum 6. The 
trunk extends laterally through the abdominal 
Wall 7, the looped portion 2 being positioned 
externally for various purposes as will hereafter 
be more fully explained. 
One form of Construction of a T-tube embody 

ing the present invention is shown in Fig. 2. In 
that construction, the cross-limb 0 is in two parts 
consisting of a short single lumen tube 8 and a 
long single lumen tube. 9, these two tubes being 
axially aligned and positioned in end-to-end 
abutting relation. 
At the juncture of the tubes 8 and 9, these 

tubes being of any suitable material such as rub 
ber, neoprene, latex, plastics or other appropri 
ate material, direct flow is prevented by means of 
a partition 20 which is shown in this instance 
as consisting of an extension of the dividing wall 
of a double lumen tube 2 utilized in the trunk . 
The lumina of the tube 2 at its proximal end 

respectively communicate with the lumina of the 
tubes 8 and 9 on each side of the partition. 20. 
At the distal end of the tube 2, the lumina re 
spectively communicate with a tube connector of 
suitable material as indicated at 22. In the pres 
ent instance, the connector comprises a pair of 
metal tubes 23-23 which are soldered or other 
wise Secured together intermediate their ends as 
indicated at 24 SO as to form parallel connecting 
tube end portions 25-25 adapted to be inserted 
in the lumina of the tube 2. The other ends of 
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the tubes 23-23 are deformed so as to diverge 
outwardly, and are provided with bulbous ends 
26-26. 
The looped portion 2 comprises a U-shaped 

section 27 of transparent glass or other suitable 
material, the section having bulbous connection 
ends 28-28. The ends 28-28 of the section 2 
are respectively connected to the ends 26-26 of 
the tube. connector 22 by means of short tubes 
29-29 of flexible material. 
A modified and simplified construction is shown: 

in Fig. 3. In this construction, two l-shaped 
single lumen tubes 30-30 having right angled 
end portions 3-3 are secured together in back 
to-back relation by means of a bonding material 
32, and with the legs 3 -3, extending in op-. 
posite directions but in axial alignment with each. 
other. The bonding material 32 extends from 
the end portions 3-3 to a point 33 which is 
inwardly spaced from the other ends of the tubes 
30-30 so as to leave unjoined end portions 34-34 
which are in this case connected to a similar 
U-shaped section 27 as previously, described. 
The use of the T-tube described above will now 

be described. Following surgical exploration of 
the common bile duct, the tube is positioned as 
shown in Fig. 1 so as to temporarily drain the 
common.bile.duct while healing. The short tube 
f8 is inserted into the proximal portion of the 
common bile duct in the direction of the liver, 
and the long tube. 9. extends into the distal por 
tion of the duct through the sphincter of Oddi 
into the lumen of the duodenum." If it is de 
sired that this end should not pass through the 
sphincter, the tube may be shortened by cutting 
it to the desired length. The diameter of the 
tubes, 8 and 9 will be provided in suitable size 
to snugly fit within the common bile duct in 
which it is to be installed. During ordinary 
operation, flow of bile through the tube will be 
in the directions indicated by the arrows. in Fig. 
1. With the trunk if extending through the ab 
dominal wall, and the looped portion 2. posi 
tioned outside, the bile flow may be readily con 
trolled by means of a suitabie clamp placed on 
one of the tube sections 23. 
When utilizing the T-tube for alimentation of 

the patient directly into the duodenum, this is 
accomplished by disconnecting the looped por 
tion from the lowermost end 28 of the connector 
22 and by connecting thereto suitable means for 
injecting the desired solution or mixtures, through 
the tube f9 connecting with the duodenum. 
In diagnostic work, the upper connecting tube 

of the tube connector 22 may be connected to a 
suitable collecting vessel for receiving the bile 
output, separately, and by timing the collection, 
the rate of flow from the liver may be properly 
determined. 
The T-tube of the present invention is partic 

ularly advantageous Since any obstruction to flow 
is indicated at once without the necessity of hay 
ing to wait for clinical signs of cholangitis. In 
the event of an obstruction, this obstruction may 
be relieved by irrigation and suction. Controlled 
irrigation through the tube- 9 with saline, an 
aesthetic solutions or ether for the dissolution of 
Stones is possible without danger or pain due to 
regurgitation or evaporation of irritating and 
toxic Substances in the direction of the liver. 
Controlled undissipated. Suction on the tube 3 
is possible in the presence of overlooked small 
stones or debris. So that Such material may be 
captured and prevented from passing on down 
into the lower portions of the common bile duct 

4. 
as may happen in the case of T-tubes of the 
usual construction. 
Since the possibility of obstruction without 

notice is eliminated, the usual need for post 
operative cholangiograms is unnecessary. 
The present T-tube is advantageous of use over 

the ordinary type of tube in that, where the open 
ing at the lower-end of tube. 19 may be obstructed 
by a fold, of duodenal mucosa, such fold may be 
pushed aside by injecting a small amount of 
Saline into that arm of the double lumen por 
tion of the tube which leads directly to the ob 
Structed end. 
I claim as, my... invention: 

5 1. A device of the character described, com 
prising: a single lunen first tube; partition means 
in said tube separating it into a short upper limb 
and a relatively longer lower limb; a double 
lunen second tube extending laterally from said 
first tube and forming therewith a generally T 
shaped structure, the lumina at one end of the 
Second tube being respectively in communica 
tion with the interior of the first tube on oppo 
site sides of said partition means; metallic tubul 
lar connectors communicating with the lumina at 
the other end of the second tube; a transparent 
tube; and flexible tubular. connections removably 
connecting the ends of the transparent tube, with 
the metal connectors, 
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2. A device of the character, described, com 
prising: a single lumen first tube; partition means 
in said tube separating it into sections of unequal 
lengths; a double lumen second tube extending 
laterally from said first tube and forming-th 
with a generally T-shaped structure, the lumina 
at one end of the second tube being respectively 
in communication, with the interior of the first 
tube on opposite sides of said partition means; 
metallic tubular connectors communicating 
the lumina at the other end of the second tube; 
a transparent, tube; and flexible means, remov 
ably connecting the ends of the transparent tube . 
with the metal connectors. . 
3. A device of the character described, com 

prising: a single lumen first tube; partition means 
in said tube; a double lumen second tube extend 
ing laterally, from said first tube. and forming 
therewith a generally T-shaped structure, the 
lumina at one end of the second tube being re 
Spectively in communication with the interior of 
the first tube on opposite sides of said partition 
means; rigid tubular connectors, communicating 
with the lumina at the other end of the second 
tube; a transparent tube; and connections, be 
tween the end of the transparent tube and the 
rigid tubular connectors, 
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4. A device of the character described for ali 
mentation and control of drainage through the 
common bile duct, comprising: a pair of tubes 
in end-to-end relation; partition means, opposing 
direct flow between the adjacent ends of said 
tubes; means, defining a laterally extending 
looped flow connection between the adjacently 
disposed ends of said tubes, and a transparent 
portion in said looped connection for viewing the 
flow therein. . . . . 

60 

5. A device of the character described for ali 
ion, and control of drainage through the 

a pair-of-tubes in 
means opposing 

between the adjacent ends of said 
ubes; and means defining a laterally extending 
looped flow connection from the adjacent tube 
end on One side of said partition to the adjacent 
tube end on the other side of said partition. . 5 
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6. A device of the character described for ali 
mentation and control of drainage through the 
common bile duct, comprising: a pair of tubes in 
end-to-end relation; means opposing direct flow 
between the adjacently disposed ends of said 
tubes; means defining a plurality of lateral trunk 
flow paSSages respectively connecting at one set 
of their ends with the interior of said pair of 
tubes at the adjacently disposed ends; a flow 
connection between the other set of ends of said 
trunk flow passages; and a transparent window 
for viewing material flowing through a trunk 
flow passage. 

7. A device of the character described for 
alimentation and control of drainage through the 
common bile duct, comprising: a pair of tubes 
in end-to-end relation; means opposing direct 
flow between the adjacently disposed ends of said 
tubes; means defining a plurality of lateral trunk 
flow passages respectively communicating at one 
Set of their ends with the interior of Said pair of 
tubes at the adjacently disposed ends; and a flow 
connection between the other set of ends of said 
trunk flow paSSages including a transparent Sec 
tion through which the flow therein is visible. 

8. A device of the character described for 
alimentation and control of drainage through the 
common bile duct, comprising: a pair of tubes in 
end-to-end relation; means opposing direct flow 
between the adjacently disposed ends of said 
tubes; means defining a plurality of lateral trunk 
flow passages respectively communicating at One 
set of their ends with the interior of Said pair of 
tubes at the adjacently disposed ends; and a dis 
connectable flow connection between the other 
set of ends of said trunk flow paSSageS. 

9. A device of the character described, com 
prising: elongate tubular means having its end 
portions deflected at right-angles, said means 
being looped between its ends; means Securing 
opposite side portions of the loop together with 
the deflected end portions axially aligned and 
extending in opposite directions to form with the 
secured portions of the loop a generally T-shaped 
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structure; and a disconnectable transparent sec 
tion in said loop. 

10. A device of the character described, COm 
prising: a tube adapted to be positioned in the 
common bile duct for conducting flow of bile 
from the liver to the duodenum, said tube having 
a partition inwardly spaced from one of its ends; 
tubular means defining a by-pass flow passage 
around said partition, said means including a 
looped portion adapted to be positioned exteri 
orly of the abdominal wall; and a transparent 
wall section in said looped portion through which 
the flow may be observed. 

i1. A device of the character described for 
alimentation and control of drainage through 
the common bile duct, comprising: means defin 
ing aligned tubular main paSSages in end-to-end 
relation: means opposing direct flow between 
adjacently disposed ends of Said main paSSages; 
means defining a plurality of lateral trunk flow 
passages, each of Said trunk passages communi 
cating at one of its ends with the interior of One 
of the adjacently disposed ends of said main paS 
sages; and a flow connection between the other 
ends of said trunk flow paSSages. 
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