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This invention relates to surgical accessories 
and to a method of surgery. More particularly, 
it relates to a surgical accessory for examining 
and enabling medical or surgical treatment of 
internal body organs or cavities, and also to a 
surgical method for gaining access to such organs 
or cavities. 
In the practice of medicine and surgery it is 

often desirable to examine and treat various in 
ternal body cavities and organs such as the uri 
nary bladder, lungs, stomach and rectum. Here 
tofore, in such operations, it has been the prac 
tice to insert a hollow metal tubular instrument 
into the internal organ or cavity through a canal 
or passage leading from the exterior of the body 
to such organ or cavity. During insertion of the 
instrument, the body canal through which it is 
passed is dilated and straightened, »at least to 
some extent and after the instrument is fully 
inserted the interior of the organ or cavity may 
be examined and treated through the instrument. 
The use of such metal instruments causes con 
siderable pain to the patient and there is the 
accompanying danger of injuring the passage tis 
sues during insertion of the instrument. Other 
diñ‘iculties .in operative techniques when utiliz 
ing such metal instruments are well known to 
the medical and surgical professions. 
This invention provides a surgical accessory or 

instrument for examination and treatment of in 
ternal body organs or cavities and which may 
be inserted into the organ or cavity through an 
externally terminating body passage in a soft, 
ñexible, non-rigid condition, but which, after in 
sertion, may be straightened and made rigid to 
provide access through the instrument to the or 
gan or cavity. 
The invention further provides a surgical ac 

cessory of the type described which may be used 
with little or no pain to the patient and with 
out danger of injuring the patient. , 
The invention also provides a new surgical 

technique or method of gaining access to inter 
nal body cavities or organs, which technique may 
be employed without causing pain to the patient 
and without injuring the patient. 
A surgical accessory constructed in accordance 

with this invention comprises a double-walled, 
flexible, rubber tube, having one or more pas 
sages disposed between the two walls. The ends 
of the passages are hermetically closed, but the 
ends of the central bore of the tube are left open. 
A nipple or other suitable means, connected to the 
accessory and communicating with at least one of 
the closed passages in the double-walled portion, 
is provided for introducing fluid pressure into 
such passages, and means are provided in the 
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tube for establishing intercommunication between 
the passages. The portions of the tube between 
the passages structurally strengthen the acces 
sory, also provide for uniform expansion and dis 
tension thereof, and prevent collapse of the in 
ner wall upon introducing ñuid pressure into 
the passages in the closed double-walledpor 
tion. ` 

Several modifications of a surgical accessory 
constructed in accordance with this invention 
are shown in the accompanying drawing, in 
which: 

Fig. 1 is an elevational view of the tubular 
surgical accessory; ~ 

Fig. 2 is an enlarged vertical sectional view 
taken along the line 2_2 of Fig. 1' and showing 
one modification of the accessory; > 

Fig. 3 is a transverse sectional view taken 
along the line 3--3 of Fig. 2; .  ì 

Fig. 4 is an enlarged, vertical sectional view 
similar to Fig. 2, but showing a diñerent modi 
ñcation; 

Fig. 5 is a transverse sectional view taken along 
the line 5_5 of Fig. 4; ' 

Fig. 6 is an enlarged vertical sectional view 
similar to Fig. 2, but showing'another modi 
ñcation; . 

Fig. '7 is a transverse sectional view taken along 
the line 'l-'l of Fig. 6; and 

Fig. 8 is a transverse sectional view similar to 
Fig. 5 but showing a spiral arrangement of the 
ribs between the inner and outer tubes. . 
As shown in the drawings and particularly 

with reference to Fig. 2, the tubular accessory 
comprises an open ended, flexible, rubber tube 
l0, within the wall I I of which one or more longi 
tudinally extending passages I2 are formed, thus 
providing a double-Walled structure. The pas 
sages are closed at one end I2a within the tube 
wall and terminate at the other end I2b in a 
header I3. The header may be formed inte 
grally with the tube-wall or it may be formed 
in a separate unit and joined to the tube adja 
cent the ends I2b of the passages. 
connected to one end of the tube communicates 
with header I3', and the other end of the tube 
wall advantageously is tapered as shown at IIa.: 
to facilitate insertion of the accessory through 
the body passages or canals. 

Instead of terminating in the header I3, the 
ends I2b of the passages I2 may terminate sepa 
rately within the tube wall, in which event the 
nipple Ill communicates with one of the passages 
and small canals or apertures, such as shown in 
phantom at l5 in Fig. 3, extending through the 
portions of the tube wall between the passages, 
provide intercommunication between Athe pas-_ 

A nipple I4> 
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sages. Such intercommunicating apertures may 
also be employed with the header arrangement 
shown in Fig. 2, if desired. 
The modiñcation of the invention shown in 

Figs. 4 and 5 comprises a nexible, rubber, outer 
tube I6 and an open-ended ñexible, rubber, inner 
tube I1 of smaller diameter than tube I6. The 
inner tube is arranged within and spaced from 
the outer tube, thereby providing an annular 
passageway between the two tubes. The ends 
of the outer tube are hermetically closed upon 
the inner tube as by tapering or curving the in 
sertion end portion ISa of the outer tube in to 

CH 

ward the inner tube and securing this end, as by Y 
means of vulcanization, rubber cement or the 
like, to the inner tube. The other end of the 
outer tube may be provided with an inwardly 
extending portion I6b which is hermetically 
joined as by vulcanization, rubber cement or the 
like, to the inner tube. 
A plurality of spaced, longitudinally extend 

ing, web-like ribs I8 are disposed within the an 
nular passageway between the inner and outer 
tubes and divide this passageway into a plurality 
of passages I8. The ribs I8 extend between and 
join the two tubes and may be formed integrally 
with both or one of the tubes as shown in Fig. 5, 
or they may be made separate from the two tubes 
and vulcanized or cemented to the tubes. A nip 
ple I4 connected to the outer tube communicates 
with one of the passages I9, and several aper 
tures or perforations 2D are provided in the ribs 
IB for establishing intercommunication between 
the passages. The web-like ribs may extend sub 
stantially parallel to the axis of the tube as shown 
in Figs. 4 and 5, or they may be oi other form 
(e. g. spiral as illustrated in Fig. 8). 
In the modiñcation shown in Figs. 6 and 'l the 

inner and outer tube type of construction is em- 
ployed but the annular passageway between the 
tubes is filled with a sponge-like rubber mass 
2I which is connected to the walls of the tubes. 
The mass 2| has a cell structure with intercom 
municating interstices, and a portion of the an 
nular passageway between the two tubes is left 
vacant so as to provide an annular header 22, 
with which the nipple I4 communicates. A head 
er arrangement similar to that shown in Figs. 2 
and 6 may also be utilized with the web-like rib 
structure shown in Figs. 4 and 5. in which event 
the apertures 2D may be eliminated. 
To facilitate observation and inspection oi in 

ternal body organs or cavities with this accessory, 
a small electric lamp may be located at or near 
the insertion end of the accessory and the wires 
for the lamp may be imbedded in the tube walls 
of the embodiments shown in Figs. 2 and 6, or 
they may extend through one of the passages i2 
or I8, respectively, of the embodiments shown in 
Figs. 2 and 4, being imbedded within the inser 
tion ends IIa, IIâa, respectively, of these embodi 
ments. 
In any of the various modiñcations, one or more 

longitudinally extending partitions such as shown 
at 23 in Fig. 6 may be secured within the central 
bore of the tube to provide a plurality of open 
ended passages within the tube. The partition 
may be molded integrally with the tubular mem 
ber or it may be made as a separat.“J member and 
secured to the walls of the central bore of the 
tube by vulcanization, rubber cement or the like. 
With such arrangement, observation may be made 
through one of the bore passages while manipu 
lation or treatment, including introduction 
and/or withdrawal of fluid is being accomplished 
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through the other passage or passages; or light 
may be passed through one oi the bore passages 
.while permitting observation and/or treatment 
through others. 
In use, a surgical accessory constructed in ac 

cordance with this invention is usually inserted 
into the body cavity through the externally end 
ing body passage while in a flexible, non-rigid or 
non-distended condition so that it can readily 
follow the general shape or curvature of the pas 
sage or canal through which it is passed. I-Iow 
ever, if desired, the tube may be contracted dur 
ing the insertion operation by applying suction 
to the closed passages between the inner and 
outer walls of the tube. This is accomplished 
by connecting a source of suction or vacuum to 
the nipple I4. In some instances it may be de 
sirable to distend the accessory somewhat, Aor to 
render it somewhat rigid, during the insertion 
through the body passage. This may be accom 
plished by admitting a suitable amount oi super 
atmospheric fluid pressure into the passages be 
tween the inner and outer tubes. 
In the normally non-distended condition or in 

the above-described contracted or slightly dis 
tended conditions, the instrument has a high de 
gree of flexibility and may be inserted through 
the body passage without causing pain to the 
patient. Inasmuch as the accessory is composed 
oi rubber or rubber-like material which is soit 
and flexible, it may be inserted through the body 
passage without danger of injuring the passage 
tissues. The inwardly tapered end portion per 
mits the instrument to be inserted through the 
body passage with minimum discomfort to the 
patient. 

After the instrument has been positioned prop 
erly within the body passage so that its innerv 
end lies in the body cavity or organ which is to 
be examined or treated, ñuid pressure is intro 
duced into the passages between the inner and 
outer walls of the tube. Upon introducing a 
suitable amount of fluid pressure into the double 
walled portion, the instrument will distend and 

‘ expand, thus making the instrument rigid and 
tending to straighten it within the body pas 
sage, thereby dilating the body passage and pro 
viding a substantially unobstructed passageway 
from the exterior of the body directly into the 
body cavity or organ involved. 
In some instances it may be desirable that the 

tube have a certain curvature while in the dis 
tended or rigid condition. This may be accom 
plished by moulding the tube in the desired shape, 
by decreasing or increasing the size of the pas 
sages deñned by the strengthening ribs at a par 
ticular location between the walls of the tube, 
by the use oi less elastic rubber in one portion 
of the tube than in other portions, or by a com 
bination of two or more of these procedures. The 
inner end oi the central bore need not neces 
sarily terminate in the end of tube, but instead 
may terminate in a side of the insertion end 
portion of the accessory. 
Although the accessory has been described as 

being made of rubber it is to be understood that 
other relatively soft, resilient, flexible materials 
such as synthetic plastics and the like may be 
utilized, and the use of the word “rubber” in the 
claims includes such other material. Various 
other modifications in the arrangement of ele 
ments and in the details of construction of the 
accessory may be made without departing from 

75 the spirit and scope of the invention. 
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I claim: . 

1. A surgical accessory for examining and 
treating internal body cavities, comprising a 
double-walled, flexible, open-ended, rubber tube 
having a plurality of passages extending sub 
stantially the entire length of the tube and dis 
posed between the inner and outer walls, means 
hermetically closing the ends of the said pas 
sages, and means for introducing fluid pressure 
into said passages, thereby to subject the acces 
sory to the effect of the fluid pressure confined 
within said passages. 

2. A surgical accessory as deñned in claim 1 
in which the fluid pressure introducing means 
comprises a nipple attached to said tube near one 
end thereof, said nipple communicating directly 
with at least one of said passages. 

3. A surgical accessory as defined in claim 2 
in which the end portion of said tube opposite 
the end near which said nipple is attached is ta 
pered inwardly toward the central bore of said 
tube. 

4. A surgical accessory as deñned in claim 1, 
including apertures extending through portions 
of said tube wall between adjacent pairs of said 
passages to provide intercommunication between 
said passages. 

5. A surgical accessory for examining and treat 
ing internal body cavities, comprising a double 
walled, flexible, open-ended rubber tube having 
a plurality of passages extending substantially 
the entire length of the tube and disposed be 
tween the inner and outer walls, means her 
metically closing the ends of said passages, a 
common header communicating with said pas 
sages, and means for introducing fluid pressure 
into said header thereby to subject the acces 
sory to the effect of the fluid pressure confined 
within said passages. 

6. A surgical accessory for examining and treat 
ing internal body cavities, comprising a flexible, 
open-ended rubber tube having a plurality of 
longitudinally extending passages extending sub 
stantially the entire length of the tube and dis 
posed within the tube walls, means hermetically 
closing the ends of said passages, and means for 
admitting fluid pressure into said passages, there 
by to subject the accessory to the effect of the 
fluid pressure coniined within the said pas 
sages. 

‘7. A surgical accessory as defined in claim 6, 
in which said last-named means includes a com 
mon header communicating with said passages. 

8. A surgical accessory as defined in claim 6, 
in which said last-named means includes aper 
tures extending through portions of the tube 
wall between adjacent pairs of said passages. 

9. A surgical accessory for examining and 
treating internal body cavities, comprising a pair 
of ilexible rubber tubes, one of which is dis 
posed within and spaced from the other thereby 
providing an annular passageway between said 
tubes extending substantially the entire length 
thereof, means hermetically closing the ends of 
said passageway, web means disposed within said 
passageway and joining said tubes, and means 
for introducing fluid pressure into said passage 
way thereby to subject the accessory to the effect 
of the fluid pressure confined within said pas 
sageway. 

10. A surgical accessory for examining and 
treating internal body cavities, comprising an 
outer ñexible rubber tube, an inner iiexible rub 
ber tube arranged within and spaced from said 
outer tube thereby providing an annular pas 
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6 
sageway between said inner and outer tubes and 
extending substantially the entire length thereof, 
means hermetically closing the ends of said pas 
sageway, a plurality of web-like ribs disposed 
within said passageway and connecting said 
inner and outer tubes, thereby dividing said 
closed passageway into a plurality of passages, 
and means for introducing fluid pressure into 
said passages thereby to subject the accessory to 
the effect of the fluid pressure confined within 
said passages. 

11. A surgical accessory as defined in claim 10, 
in which the iluid pressure introducing means 
comprises a nipple attached to said outer tube 
and communicating directly with at least one of 
said passages. » 

12. A surgical accessory as deñned in claim 10, 
and including apertures in said web-like ribs pro 
viding intercommunication between said pas 
sages. 

13.` A surgical accessory as deñned in claim 10, 
in which said ribs are arranged spirally within 
said passageway. 

14. A surgical accessory as denned in claim 10, 
in which said ribs are arranged substantially 
longitudinally within said passageway. 

15. A surgical accessory for examining and 
treating internal body cavities, comprising an 
outer flexible rubber tube, an inner flexible rub 
ber tube arranged within and spaced from said 
outer tube thereby providing an annular pas 
sageway between said inner and outer tubes and 
extending substantially the entire length there 
of, means hermetically closing the ends of said 
passageway, a plurality of web-like ribs disposed 
within said passageway and connecting said 
inner and outer tubes, thereby dividing said 
closed passageway into a plurality of passages, 
a common header communicating with said pas 
sages, and means for introducing fluid pressure 
into said header thereby to subject the accessory 
to the effect of the fluid pressure confined with 
in said passages. 

16. A surgical accessory for examining and 
treating 'internal body cavities, comprising an 
outer flexible rubber tube and inner flexible rub 
ber tube arranged within and spaced from said 
outer tube, thereby providing an annular pas 
sageway between said inner and outer tubes ex 
tending substantially the entire length thereof, 
means hermetically closing the ends of said pas 
sageway, a sponge-like rubber mass having inter 
communicating interstices disposed within said 
passageway and connecting said inner and outer 
tubes, and means for introducing ñuid pressure 
into the interstices of said sponge rubber mass 
thereby to subject the accessory to the effect of 
the fluid pressure conñned within said inter 
stices. 
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