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(57) ABSTRACT 

A trocar housing for a trocar assembly includes a ?rst housing 
member selectively coupled to a second housing member, 
Wherein the ?rst and second housing members include 
aligned apertures shaped and dimensioned for passage of an 
instrument therethrough. A button latch mechanism selec 
tively couples the ?rst housing member and the second hous 
ing member, the button latch mechanism including a latching 
member Which slides about a central axis of the ?rst and 
second housing members for selectively coupling the ?rst and 
second housing members. 
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FIG. 5 
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BUTTON LATCHING SYSTEM FOR A TROCAR 

BACKGROUND OF THE INVENTION 

[0001] 1. Field ofthe Invention 

[0002] The invention relates to trocar assemblies. Mote 
particularly, the invention relates to a button latch mechanism 
for selectively securing ?rst and second housing members of 
a trocar assembly With one-hand actuation thereof for selec 
tive separation of the ?rst and second housing members. 

[0003] 2. Description of the PriorArt 

[0004] Endoscopic surgical procedures have been Widely 
accepted in the medical ?eld since they provide a loWer risk 
and a faster recovery period for the patient. Consequently, 
many minimally-invasive surgical instruments have been 
developed. In the midst of these neWly emerging tools, a 
trocar assembly plays a crucial role. A trocar assembly is a 
surgical instrument that is used to gain access to a body cavity. 
A trocar assembly generally comprises tWo major compo 
nents, a trocar sleeve, composed of a trocar housing and a 
trocar cannula, and a trocar obturator. The trocar cannula, 
having the trocar obturator inserted therethrough, is directed 
through the skin to access a body cavity. Once the body cavity 
is accessed, laparoscopic or arthroscopic surgery and endo 
scopic procedures may be performed. In order to penetrate the 
skin, the distal end of the trocar cannula is placed against the 
skin that has been previously cut With a scalpel. The trocar 
obturator is then used to penetrate the skin and access the 
body cavity. By applying pressure against the proximal end of 
the trocar obturator, the sharp point of the trocar obturator is 
forced through the skin until it enters the body cavity. The 
trocar cannula is inserted through the perforation made by the 
trocar obturator and the trocar obturator is WithdraWn, leaving 
the trocar cannula as an access Way to the body cavity. 

[0005] The proximal end portion of the trocar cannula is 
typically joined to a trocar housing that de?nes a chamber 
having an open distal end portion in communication With the 
interior lumen de?ned by the trocar cannula. A trocar obtu 
rator, or other elongated surgical instruments axially extend 
into and are WithdraWn from the trocar cannula through the 
proximal end portion of the chamber de?ned by the trocar 
housing. 
[0006] Many trocar housings are formed With ?rst and sec 
ond housing members respectively housing a proximal seal 
assembly and a duckbill seal assembly. The housing members 
are selectively coupled to facilitate various surgical proce 
dures. For example, it is often desirable to remove the ?rst 
housing member during the removal of a specimen. The 
removal of the ?rst housing member alloWs the specimen to 
pass through only the duckbill seal assembly, instead of pass 
ing through both the duckbill seal assembly and the proximal 
seal assembly. This provides for easier specimen removal and 
less trauma to the specimen during the removal process. 

[0007] HoWever, prior trocar housings utiliZe complicated 
and unreliable mechanisms for securing the ?rst and second 
housing members. As such, a need exists for a trocar housing 
offering a convenient and reliable mechanism for connecting 
?rst and second housing members. The present invention 
provides such a mechanism While alloWing for one-handed 
operation. 

SUMMARY OF THE INVENTION 

[0008] It is, therefore, an object of the present invention to 
provide a trocar housing for a trocar assembly. The trocar 
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housing includes a ?rst housing member selectively coupled 
to a second housing member, Wherein the ?rst and second 
housing members include aligned apertures shaped and 
dimensioned for passage of an instrument therethrough. A 
button latch mechanism selectively couples the ?rst housing 
member and the second housing member, the button latch 
mechanism including a latching member Which slides about a 
central axis of the ?rst and second housing members for 
selectively coupling the ?rst and second housing members. 

[0009] It is also an object of the present invention to provide 
a trocar housing for a trocar assembly. The trocar housing 
includes a ?rst housing member selectively coupled to a sec 
ond housing member, Wherein the ?rst and second housing 
members include aligned apertures shaped and dimensioned 
for passage of an instrument therethrough. A button latch 
mechanism selectively couples the ?rst housing member and 
the second housing member. The button latch mechanism 
includes a latching member Which slides about a central axis 
of the ?rst and second housing members for selectively cou 
pling the ?rst and second housing members, at least one arm 
extending from the ?rst housing member and an aperture 
formed in the second housing member through Which the arm 
is passed upon engagement of the ?rst and second housing 
members, the aperture being only slightly larger than the arm 
to prevent bending of the arm. 

[0010] It is another object of the present invention to pro 
vide a trocar housing for a trocar assembly. The trocar hous 
ing includes a ?rst housing member selectively coupled to a 
second housing member, Wherein the ?rst and second hous 
ing members include aligned apertures shaped and dimen 
sioned for passage of an instrument therethrough. A button 
latch mechanism selectively couples the ?rst housing mem 
ber and the second housing member, the button latch mecha 
nism including a resilient latching ring Which slides about a 
central axis of the ?rst and second housing members for 
selectively coupling the ?rst and second housing members. 

[0011] Other objects and advantages of the present inven 
tion Will become apparent from the folloWing detailed 
description When vieWed in conjunction With the accompa 
nying draWings, Which set forth certain embodiments of the 
invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] FIG. 1 is a perspective vieW ofa trocar assembly in 
accordance With the present invention. 

[0013] FIG. 2 is an exploded vieW of the trocar assembly 
shoWn in FIG. 1. 

[0014] FIG. 3 is a cross sectional vieW of the trocar assem 
bly shoWn in FIG. 1. 

[0015] FIG. 4 is an exploded cross sectional vieW of the 
trocar assembly shoWn in FIG. 1. 

[0016] FIG. 5 is a detailed vieW of the button latch mecha 
nism utiliZed in accordance With the present trocar assembly. 

[0017] FIG. 6 is an exploded vieW of the proximal seal 
assembly in accordance With the present trocar assembly. 

[0018] FIG. 7 is a bottom perspective vieW of a seal seg 
ment. 

[0019] FIG. 8 is a top vieW ofa seal segment. 
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[0020] FIG. 9 is a cross sectional vieW along the line IX-IX 
in FIG. 8. 

[0021] FIG. 10 is a seal body composed of four seal seg 
ments as shoWn in FIGS. 7, 8 and 9. 

[0022] FIG. 11 is a top perspective vieW of a protector 
segment. 

[0023] FIG. 12 is a bottom vieW of a protector segment. 

[0024] FIG. 13 is protector composed of four protector 
segments as shoWn in FIGS. 11 and 12. 

[0025] FIG. 14 is a top perspective vieW of a duckbill seal 
assembly in accordance With the present invention. 

[0026] FIG. 15 is a cross sectional vieW along the line 
XV-XV of FIG. 14. 

[0027] FIG. 16 is a partial cross sectional vieW along the 
line XV-XV of FIG. 14. 

[0028] FIG. 17 is an exploded vieW of the trocar sleeve in 
accordance With the present invention. 

[0029] FIG. 18 is a further exploded vieW of the trocar 
sleeve in accordance With the present invention. 

[0030] FIG. 19 is an assembled perspective vieW of the 
trocar sleeve shoWn in FIGS. 17 and 18. 

[0031] FIG. 20 is a rear perspective vieW of the trocar sleeve 
shoWn in FIGS. 17 and 18. 

[0032] FIG. 21 is a detailed vieW of the endoscopic lock 
mechanism. 

[0033] FIG. 22 is a top perspective vieW of the button latch 
mechanism. 

[0034] FIG. 23 is a perspective vieW of the button latch 
mechanism. 

[0035] FIG. 24 is bottom vieW of the button latch mecha 
nism. 

[0036] FIG. 25 is a side vieW of the ?rst housing member 
shoWing the detainment legs thereof. 

[0037] FIG. 26 is bottom perspective vieW of the ?rst hous 
ing member. 

[0038] FIG. 27 is a side vieW of the ?rst housing member. 

[0039] FIG. 28 is side perspective vieW of the button latch 
mechanism. 

[0040] FIG. 29 is a top vieW ofthe trocar, Which illustrates 
the accessibility of the button. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0041] The detailed embodiments of the present invention 
are disclosed herein. It should be understood, hoWever, that 
the disclosed embodiments are merely exemplary of the 
invention, Which may be embodied in various forms. There 
fore, the details disclosed herein are not to be interpreted as 
limiting, but merely as the basis for the claims and as a basis 
for teaching one skilled in the art hoW to make and/ or use the 
invention. 

[0042] A button latch mechanism 56 in accordance With the 
present invention is disclosed. As Will be discussed beloW in 
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greater detail, the button latch mechanism 56 alloWs for selec 
tive coupling of ?rst and second housing members for added 
versatility in the use of a trocar assembly. As those skilled in 
the art Will certainly appreciate, the present rotary latch 
mechanism is adapted for use With a variety of trocar assem 
blies Without departing from the spirit of the present inven 
tion. 

[0043] Referring to FIGS. 1 to 5, the trocar assembly 10 
generally includes a trocar cannula 12, a trocar obturator 14, 
and a trocar housing (or handle) 16. The trocar cannula 12 
de?nes an interior lumen 18 having an open distal end portion 
20 and an open proximal end portion 22. The proximal end 
portion 22 extends into and is mounted in the distal end 
portion 24 of trocar housing 16. The trocar housing 16 has an 
open proximal end portion 26 that de?nes an opening 28. The 
opening 28 is provided With a proximal seal assembly 30 
constructed in accordance With the present invention and 
described in detail hereinbeloW. The opening 28 is further 
provided With a duckbill seal assembly 32 positioned beneath 
the proximal seal assembly 28. While the present seal assem 
bly is disclosed as a proximal seal assembly forming part of a 
dual sealing system, the present seal assembly may be utiliZed 
in a single seal system Without departing from the spirit of the 
present invention. 

[0044] In general, the trocar sleeve 44 is composed of a 
trocar cannula 12 and a trocar housing 16. The trocar housing 
16 includes a ?rst housing member 36 and a second housing 
member 38. The second housing member 38 is ultimately 
composed of a second housing member cover 3811 and a 
second housing member base 38b. Although, the housing 16 
is disclosed as tWo components it is contemplated that a single 
component could be used Without departing from the spirit of 
the present invention. The tWo component housing shoWn, 
aids in removal of specimens. 

[0045] The trocar obturator 14 is slidable in and removable 
from Within the trocar cannula 12 and is inserted into the 
trocar housing 1 6 and the trocar cannula 12 through the proxi 
mal seal assembly 30, the duckbill seal assembly 32 and the 
opening 28 of the trocar housing 16. An obturator handle 34 
is provided at the proximal end of the trocar obturator 14 and 
a point or blade (not shoWn) is formed at the distal end 
thereof. As is Well knoWn in the art, the proximal seal assem 
bly 30 cooperates With the exterior of the instruments (for 
example, trocar obturators and other tools adapted for use in 
conjunction With trocar based procedures) extending through 
the trocar sleeve 44 to sealingly engage the exterior surface 
thereof and thereby preclude the passage of ?uids through the 
trocar housing 16. 

[0046] Button Latching System 

[0047] With regard to the trocar housing 16 and With refer 
ence to FIGS. 1 to 5 and 22 to 29, the trocar housing 16 is 
constructed of a ?rst housing member 36 and a second hous 
ing member 38 Which are selectively coupled for reasons that 
Will be discussed beloW in greater detail. The ?rst and second 
housing members 36, 38 include aligned apertures 40, 42 
shaped and dimensioned for the receipt of instruments that 
are selectively passed through the trocar housing 16. 

[0048] As those skilled in the art Will certainly appreciate, 
it is important that the ?rst and second housing members 36, 
38 remain securely attached during the insertion of the trocar 
sleeve 44 into the abdominal Wall, as Well as during the 
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normal course of a procedure. However, it is also desirable, in 
some cases, to remove the ?rst housing member 36. For 
example, the ?rst housing member 36 must be removed dur 
ing the removal of a specimen from the abdominal cavity. The 
removal of the ?rst housing member 36 alloWs the specimen 
to pass through only the duckbill seal assembly 32, instead of 
passing through both the duckbill seal assembly 32 and the 
tauter proximal seal assembly 30. This provides for easier 
specimen removal and less trauma to the specimen during the 
removal process. Importantly, the button latch mechanism 56 
alloWs for one-handed operation. 

[0049] The ?rst housing member 36 supports the proximal 
seal assembly 30 and sits atop the second housing member 38 
in Which the duckbill seal assembly 32 is mounted. The ?rst 
housing member 36 includes an aperture 40 extending there 
through. The proximal seal assembly 30 is positioned Within 
the aperture 40 of the ?rst housing member 36. 

[0050] As to the second housing member 38, the second 
housing member 38 includes an aperture 42 extending there 
through. The duckbill seal assembly 32 is positioned Within 
the aperture 42 of the second housing member 38 beneath the 
top surface 50 of the second housing member 38. In fact, and 
for reasons Which Will be discussed beloW in greater detail, 
the peripheral rim 52 of the duckbill seal assembly 32 is 
positioned directly beneath the top surface 50 of the second 
housing member 38 for engagement With the loWer surface 54 
of the ?rst housing member 36. 

[0051] The preferred embodiment of the button latch 
mechanism 56 Will be disclosed ?rst. Connection of the ?rst 
housing member 36 to the second housing member 38 is 
facilitated by a button latch mechanism 56. In particular, the 
?rst housing member 36 includes doWnWardly extending 
arms called detainment legs 58. Each of the detainment legs 
58 includes a doWnWardly facing camining surface 60 and an 
outWardly facing latching surface 62. Although only one 
detainment leg 58 Would be necessary for proper operation in 
accordance With the present invention, it should be under 
stood that more may be added for additional security of the 
attachment betWeen the second and ?rst housing members 3 6, 
38. In fact, and in accordance With a preferred embodiment of 
the present invention, tWo detainment legs 58 are used in the 
preferred embodiment. 

[0052] The second housing member 38 includes a button 
?ex ring 64 With detainment pins 66 along its inner circum 
ference for respectively engaging the respective detainment 
legs 58 of the ?rst housing member 36. The button ?ex ring 64 
is axially aligned With the central axis of the trocar sleeve 44 
and lies in an annular groove 68 around the perimeter of the 
duckbill seal assembly 32. The button ?ex ring 64 is com 
posed of a stiff, yet ?exible, material molded in a boWed 
con?guration that naturally expands outWard. Although the 
button ?ex ring 64 is molded into a “sprung open” position, 
notches 306 along the inner circumference of the ring 64 give 
it ?exibility as opposed to the ring being permanently 
molded. This alloWs the button ?ex ring 64 to ?ex, or begin to 
close, When pressure is applied via the button 78. Because of 
these ?ex properties of the button ?ex ring 64, no spring is 
needed to load the button latch mechanism 56, as the stored 
energy lies in the ?ex ring 64 itself, rather than a spring; that 
is, the button ?ex ring 64 is generally C-shaped and is posi 
tioned Within the second housing member 38 such that a 
spring force is maintained Within the button ?ex ring 64. 
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Along the inner circumference of the button ?ex ring 64, 
notches 306 alloW the button ?ex ring 64 to ?ex When pres 
sure is applied. Along the inner circumference of the button 
?ex ring 64 protrude detainment pins 66. It should also be 
noted that notches 306 may also lay along the outer perimeter 
of the button ?ex ring 64 in order to instill ?exibility Within 
the ring. 

[0053] The button ?ex ring 64 alloWs the attachment of the 
?rst housing member 36 to the second housing member 38. 
The detainment pins 66 include upWardly facing camming 
surfaces 72 that interface With doWnWardly facing camming 
surfaces 60 of the detainment legs 58 of the ?rst housing 
member 36. 

[0054] The detainment pins 66 each include an upWardly 
facing camming surface 72 shaped and dimensioned to 
respectively engage the camming surfaces 60 of the detain 
ment legs 58. Similarly, the detainment pins 66 include 
inWardly facing latching surfaces 74 shaped and dimensioned 
for engaging the outWardly facing latching surfaces 62 of the 
detainment legs 58. 

[0055] In practice, latching of the ?rst and second housing 
members 36, 38 is achieved by passing the detainment legs 58 
through holes 76 formed in the top surface 50 of the second 
housing member 38. As the detainment legs 58 extend 
through the respective holes 76 adjacent the detainment pins 
66 of the button ?ex ring 64, the camming surfaces 60 of the 
respective detainment leg 58 engage the camming surfaces 72 
of the detainment pins 66. This engagement causes the button 
?ex ring 64 to move circumferentially about the vertical axis 
of the trocar housing 16 from the position of the button 78 as 
the button ?ex ring 64 slides along the annular groove 68 until 
the tWo ends of the button ?ex ring 64 near each other. This 
permits the detainment legs 58 to extend past the latch mem 
bers 74. Again, this ?exibility is provided by the natural 
molding of the button ?ex ring 64. 

[0056] Once the detainment legs 58 move past the detain 
ment pins 66, the natural outWard boWing of the button ?ex 
ring 64 causes the button ?ex ring 64 to return to its original 
position and the outWardly facing latching surfaces 62 of the 
?rst housing member 36 to engage the inWardly facing latch 
ing surfaces 74 of the second housing member 38 to securely 
couple the ?rst housing member 36 to the second housing 
member 38. The ?rst and second housing members 36, 38 are 
selectively disengaged through the pushing of the button 78 
located on the button ?ex ring 64. Pushing the button 78 
causes the button ?ex ring 64 to move circumferentially to the 
source of pressure as it slides along the annular groove 68 
until the ends of the button ?ex ring 64 near each other. This 
moves the latching members 74 out of engagement With the 
detainment legs 58, and the tWo housing members may be 
separated. 

[0057] The top surface 50 of the second housing member 38 
includes holes 76 alloWing the detainment legs 58 of the ?rst 
housing member 36 to pass through With only a small amount 
of clearance. This limited clearance alloWs for very little 
movement of the detainment legs 58 in the plane of the holes 
76 and limits the possible bending thereof. Therefore, When 
the ?rst housing member 36 is latched to the second housing 
member 38, the only means of forceful disassembly of the 
?rst and second housing members 36, 38 is by shearing the 
?rst and second detainment legs 58 themselves or by pure 
tension on the detainment legs 58 themselves. The detain 
















