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[57] ABSTRACT 

Post-operative drainage tubes, e.g., thoracic catheters, 
intercostal catheters and sump drain tubes, have a su 
ture strip secured in piggy-back relation thereto. The 
drainage tube may then be ?xed to the body of a pa 
tient by a suture which engages the suture strip, e.g., 
by being threaded through the joint between the su 
ture strip and the drainage tube. 

6 Claims, 9 Drawing Figures 
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POST OPERATIVE DRAINAGE TUBES WITH 
SUTURE STRIP AND METHOD OF'USE 

BACKGROUND OF THE INVENTION 

‘1 .'Fieldtof the Invention 
This invention'relates to improvements in the con 

struction of post-operative drainage tubes, e.g.,'tho 
racic catheters, intercostal catheters and sump drain 
tubes, and to new methods for securing post-operative 
drainage tubes in position relative to the body of a pa 
tient into which a drainage tube has been inserted. 

2.‘Description of the Prior Art 
There are a variety of medico-surgical tubes‘which 

are employed in connection with surgical operations 
for post-operative drainage purposes to remove ?uids 
and other matter from body cavities of a patient. These 
include thoracic catheters intercostal catheterstsee 
U.S. Pat. vNos. 3,190,290 and 3,295,527) andlsump 
drain catheters (see U.S. Pat. No. 3,314,430). Such 
‘drainage tubes may be provided with special features 
such as a capped proximal end to permit smooth instal 
lation in a patient without ripping, coring or tearing of 
body tissue of the patient (see U.S. Pat. No. 
3,589,368). The improvements of the present inven 
tion may be applied to all of these forms of post 
operative drainage tubes and similar medico-surgical 
tubes which now exist or may be developed in the fu 
ture. 

Post-operative drainage tubes when placed in a pa 
tient for removal of ?uid from body cavity of the pa 
tient must be made secure so they cannot slip outward 
or penetrate further into the body. The existing drain 
age tubes do not provide means for readily and safely 
accomplishing the required ?xing of the position of the 
drainage tube relative to the patient’s body. It is stan 
dard practice for the surgeon or other person installing 
a post-operative drainage tube in a patient to stitch a 
suture through the skin or other tissue of the patient 
and then tie an end of the suture around the drainage 
tube. Such a procedure is awkward and may not insure 
a satisfactory securement in the position of the drain 
age tube because of the possibility‘ of slippage between 
the loop of the suture relative to the wall of the drain 
age tube. Accordingly, there is a need for improve 
ments in methods by which post-operative drainage 
tubes can be ?xed in position relative to the body of the 
patient and in the construction of such tubes to render 
them adaptable to new methods of securement. 

OBJECTS 

A principal object of this invention is the provision of 
new improvements in post-operative drainage tubes. 
Further objects to include the provision of: 

I. New methods for securing post-operative drainage 
tubes in, position relative to the body of a patient in 
which a drainage tube has been inserted. 

2. Thoracic catheters, intercostal catheters, sump 
drain tubes and similar medico-surgical devices with 
improved construction rendering them capable of easy 
securement by surgeon or other person to the body of 
a patient in which the tube has been inserted for post 
operative drainage purposes.v 
Other objects and further scope of applicability of 

the present invention will become apparent from the 
detailed description given hereinafter; it should be un 
derstood, however, that the detailed description, while 
indicating preferred embodiments of the invention, is 
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2 
and ‘modifications within the spirit and scope of the in 
vention will become apparent to those skilled in theart 
from this detailed description. 

SUMMARY‘ OF THE INVENTION 

These objects are accomplished according to the 
present invention by providing post-operative drainage 
tubes comprising an elongated tubular member formed 
of non-?brous ?exible water-proof plastic material with 
a suture strip formed of ?exible water-proof plastic ma 
terial secured to j the exterior surface of the tubular 
member in superimposed relationship, i.e., piggy-back 
relation, with a joint between the tubular member and 
the suture strip which is capable of easy penetration by 
a'suture needle to permit securing the drainage tube by 
suturing to the body of a patient into which‘ the drain 
age tube is inserted. 
The objects are also accomplished by a method of se 

curing post-operative drainage tubes to the body of a 
patient to which the drainage tubes isinserted com 
prises: 
a. providing a suture strip formed of ?exible water 

proof plastic material secured to the exterior surface of 
the drainage tube in piggy-back relation therewith and 

b. securing the drainage tube to the body of a patient 
into which the drainage tube is inserted by a suture 
which engages the suture strip. 

In one embodiment of the invention, the new drain 
age tube securing method involves penetrating the joint 
between the suture strip and ‘the drainage tube witha 
suture vneedle and threading the suture which secures 
the drainage tube to the patient through the openingin 
the joint formed by the needle penetration. In another 
embodiment, a short portion of the suture strip is re 
leased from the drainage tube by cutting the joint be 
tween the suture strip and the drainage tube and the su 
ture attached to the body of the patient is tied to the re 
leased short portion of the suture strip. 

BRIEF DESCRIPTION OF THE DRAWING 

FIG. 1 is a plan view of one embodiment of a post 
operative drainage tube in accordance with the inven 
tion. a 

FIG. 2 is an enlarged sectional end view illustrating 
the method of use of post-operative drainage tubes of 
the invention. 
FIG. 3 is a fragmentary side view partly in'section, 

showing a post-operative drainage tube of the invention 
secured in position relative to the body of a patient into 
which the drainage tube has been inserted.’ 
FIVGI4 is a fragmentary side view illustrating an- :7 

other method of use of a drainage tube of the invention. 
FIG. 5 is a fragmentary side view illustrating yet an 

other method of use of a drainage tube of the invention. 
FIGS. 6-8 are sectional end views illustrating various 

cross-sectional shapes of suture strips for post 
operative drainage tubes of' the invention. 
FIG. 9 is an enlarged sectional end view of a modified 

form of drainage tube of the invention. 

DESCRIPTION OF PREFERRED EMBODIMENTS 
A post-operative drainage tube 2 of the invention 

‘ comprises an elongated tubular member 4 having a dis 
tal end 6 provided with ?uid entrance eyes 8 and a 
proximal end 10 provided with a closure cap 12 (see 
U.S. Pat. No. 3,589,368) joined to the distal end 6 by 
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A suture strip 16 made of ?exible water-proof plastic 
material is secured to the exterior surface 18 of the tu 
bular member 4 in superimposed or piggy-back rela 
tionship. The suture strip 16 may be placed on the tu 
bular member 4 by continuous extrusion of both 
through a suitably shaped die. Alternatively, the tubu 
lar member 4 and suture strip 16 may be separately 
formed, preferably by extrusion, and may be attached 
together such as by thermal welding or solvent cement 
ing. Advantageously, tubular member 4 is formed of 
clear, transparent plastic material while the suture strip 
is colored for contrast with a dye. Alternatively, a su 
ture strip 16 may also be clear or it may be rendered 
opaque by addition of ?llers including X-ray opaque 
?llers such as barium compounds, tin powder and the 
like. Suture strips may run parallel with the tubular 
member 14 as shown in FIG. 1 or may be manually 
placed and welded as a ring 20 as seen in FIG. 9. A plu 
rality of such rings may be spaced along the tubular 
member 4 being distributed at portions of the drainage 
tube 2 where it is most likely the drainage tube will exit 
through the chest or abdomen of a patient in which the 
tube has been inserted. 
FIG. 2 illustrates the use of a suture strip 16 of circu 

lar cross-section. Suture strips of other cross-sections 
may, however, be employed such as the oval cross 
section strip 22 of FIG. 6, the square or rectangular 
cross-section strip 24 of FIG. 7 or the triangular cross 
section strip 26 of FIG. 8. The oval or round con?gura 
tion is preferred to eliminate any possible tissue dam 
age due to sharp edges and also improves the ease of 
placement of the point of a suture needle in the opera 
tion of securing the drainage tube to the body of a pa 
tient. 

Small sections of the suture strip 16 may be removed 
so as to create a marking or indication 28 of some pre 
determined position in the distal end of the drainage 
tube, the location of a specific eye 8A or similar feature 
of the drainage tube. Where the suture strip 16 would 
contain X-ray opaque ?ller, the removed marker por 
tion 28 could be determined or located with the drain 
age tube installed in the body ofa patient by X-ray ?lm 
or ?uoroscoping. 
The strength with which the joint between the tubu 

lar member 4 and the suture strip 16 is formed can be 
varied either in the integral extrusion method, welding 
method or cementing method. For example, in the inte 
gral extrusion method, the area of contact between the 
suture strip 16 and the tubular member 4 may be varied 
at the joint 30 between them. In the thermal welding 
method, the strength of the joint can be controlled by 
the heat and pressure used in welding the suture strip 
to the tubular member. In the cementing procedure, 
the amount and/or type of solvent or cement used to 
form the joint may be varied to obtain the desired 
strength of joint. Advantageously, the strength of the 
joint 30 between the tubular member 4 and the suture 
strip 16 will be controlled so that the suture strip 16 
would under no condition of normal use of the drainage 
tube 2 accidentally separate, but the joint would beca 
pable of easy penetration by a suture needle (see FIG. 
2) or could be cut without difficulty permitting the su 
ture strip 16 to be peeled from the tubular member 4 
(see FIGS. 4 and 5). Those skilled in the art of fabrica 
tion of extruded tubes of plastic material will have no 
difficulty in obtaining a desired controlled strength of 
joint between the suture strip and tubular member fol 
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4 
lowing a brief testing of joint strengths to accommodate 
the fabrication procedures to speci?c ?exible water 
proof plastic materials being employed in the opera 
tions. 
The novel form of post-operative drainage tubes of 

the invention make possible new methods of securing 
such tubes to the body of a patient into which the drain 
age tube is inserted for removal of ?uids or other mat 
ters from body cavities of the patient. Variations of the 
method are possible as illustrated in FIGS. 2-5. In all 
of the methods, securement of the drainage tube to the 
patient’s body is attained by engaging the suture strip 
16 with a suture that also engages tissue of the patient’s 
body. Variations in the new methods involve different 
ways in which the suture may engage the suture strip. 
As illustrated in FIGS. 2 and 3, this may be accom 
plished by penetrating the joint 30 between the suture 
strip and tubular member 4 with a suture needle 32 to 
thread the suture 34 through an opening in the joint 30 
formed by the needle penetration. As shown in FIG. 3, 
the suture 34 can also be threaded through the skin 36 
adjacent the opening in the flesh 38 of the patient 
through which the proximal end 10 of the drainage 
tube 2 extends. 

In another embodiment of the methods, a short por 
tion 40 of the suture strip 16 may be released without 
breakage from the drainage tube by cutting the joint 30 
between the suture strip 16 and the tubular member 4 
to form a small unattached loop 42 through which the 
suture 34 may be passed for attachment to the body of 
a patient in a similar manner as illustrated in FIG. 3. 

In another embodiment of the new methods, a short 
portion 44 of the suture strip 16 may be released by 
cutting through the joint 30 between the suture strip 16 
and the tubular member 4 and the resulting loop sev 
ered to create an unattached end 46. One or more su 
tures 34 may be tied or looped around this short por 
tion 44 of the suture strip 16 and these in turn attach 
to the body of a patient by threading through the skin 
or ?esh as illustrated in FIG. 3. 
Tubular members 4 and suture strip 16 are preferably 

made from the same ?exible water-proof plastic mate 
rial, exclusive of any dye which may be contained in the 
suture strip in order to provide contrast between the 
strip and the tubular member 4. However, it is possible 
to make the suture strip from different plastic material 
than the tubular member 4. Advantageously, the plastic 
material utilized in forming the tubular member 4 will 
be clear plastic free of dyes and pigments so that the 
tube will be transparent to permit visual inspection of 
the tube for possible obstruction or foreign matter 
within the bore of the tube. Dyes, however, can be in 
corporated in the plastic material of which the tubular 
member 4 is made without destroying the transparency 
should it be desired to give a distinct color to tubular 
member for color coding or other purposes. Any suit 
able ?exible plastic material may be used in the forma 
tion in the new drainage tubes such as vinyl chloride 
homopolymers or copolymers with other vinyl esters 
such as vinyl acetate and particularly such polymers 
which have been compounded with suitable plasticizers 
to give polymers which have been compounded with 
suitable plasticizers to give good ?exibility to the tubes 
over a broad range of temperatures. Other plastic ma 
terials from which the products can be formed include 
?exible or pliable forms of nylon, polyole?n resins, 
polyurethanes, polyester plastics, acrylic polymers, cel 
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lulose esters, vinylidene chloride polymers and the like. 
Eyes or openings 8 in required number may be formed 
in any suitable manner in the drainage tubes (see U.S. 
Pat. No. 3,375,828) and a portion or the whole of one 
or both inner and outer surfaces of the drainage tube 
may be provided, if desired, with a frosted surface (see 
U.S. Pat. No. 3,508.554). 
The embodiments of the invention in which an exclu 

sive property or right is claimed are de?ned as follows: 
1. In a post-operative drainage tube comprising an 

elongated tubular member formed of non-?brous ?exi 
ble water-proof plastic material, a proximal end portion 
adapted to be pulled through the body of a patient 
when the tube is inserted for drainage of material from 
the patient and a distal end portion comprising side 
openings in the tubular member through which mate 
rial can enter the drainage tube from the patient, the 
improvement which comprises a suture strip formed of 
?exible waterproof plastic material welded to the exte 
rior surface of said tubular member in superimposed 
relationship therewith, the joint between said tubular 
member and suture strip being capable of easy penetra 
tion by a suture needle to permit securing of the drain 
age tube by suturing to the body ofa patient into which 
the drainage tube is inserted. 

2. A drainage tube of claim 1 wherein said tubular 
member is made of colorless, transparent plastic mate 
rial. 

3. A drainage tube of claim 2 wherein the plastic ma 
terial of said suture strip contains a dye whereby the su 
ture strip is clearly distinguishable by color from the 
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6 
colorless tubular member. 
.4. In a post-operative drainage tube comprising an 

elongated tubular member formed of non-?brous ?exi 
ble water-proof plastic material, a proximal end portion 
adapted to be pulled through the body of a patient 
when the tube is inserted for drainage of material from 
the patient, said proximal end portion comprising a clo 
sure cap, and a distal end portion comprising side open 
ings in the tubular member through which material can 
enter the drainage tube from the patient, the improve 
ment which comprises a suture strip formed of ?exible 
waterproof plastic material, said strip being substan 
tially circular in cross-section and welded to the exte 
rior surface of said tubular member in ‘superimposed 
relationship therewith substantially entirely along the 
length of said tubular member, the joint between said 
tubular member and suture strip being substantially a 
tangential contact between the member and strip capa 
ble of easy penetration by a suture needle to permit se 
curing of the drainage tube by suturing to the body of 
a patient into which the drainage tube is inserted. 

5. A drainage tube of claim 4 wherein said suture 
strip has a small section adjacent the distal end of the 
drainage tube removed to create an indication of the 
location of a side opening in said tubular member. 

6. A drainage tube of claim 4 wherein said tubular 
member is formed of transparent, colorless plastic ma 
terial and said suture strip is colored so that it is clearly 
distinguishable from the tubular member. 

* * >l= * * 


