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(57) ABSTRACT 
A Safety shielded, reusable trocar consisting of a trocar 
cannula Subassembly, a Safety shield control mechanism, 
and a separate obturator Subassembly. The trocar cannula 
Subassembly includes an outer cannula attached to a main 
housing having a central bore in which a Spring biased, inner 
cannula is slidably and removably inserted, and an upper 
housing, removably Secured to the main housing, having a 
central bore which is aligned longitudinally with the bore of 
the main housing and in which Sealing means is removably 
Secured. The obturator Subassembly includes an elongated 
obturator having a replaceable and rotatable knife, an elon 
gated Shaft, an arcuate shaped cap, and which extends 
through the upper housing, Sealing means, main housing, 
inner cannula, and outer cannula. The Safety shield control 
mechanism, located in the main housing and removably 
engaged with the inner cannula, allows for positive and 
easily verifiable engagement and disengagement of the inner 
cannula as a safety shield for the obturator knife. When the 
trocar cannula Subassembly and Safety Shield control mecha 
nism are coupled proper operation of the Safety shield can be 
verified without the obturator Subassembly being inserted in 
the inner cannula. In operation, the obturator Subassembly, 
upper housing, and Sealing means can be completely 
removed from the trocar assembly to allow unobstructed 
access through the inner cannula to the patient's internal 
cavity for removal of Specimens or insertion of equipment. 
After use, the entire trocar assembly can be easily disas 
Sembled for cleaning, Sterilization, and reuse. 
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SAFETY SHIELDED, REUSABLE TROCAR 

BACKGROUND OF THE INVENTION 

0001) 1. Field of the Invention 
0002 Applicant's invention relates to surgical instru 
ments and, more particularly, to trocars. Trocars are used to 
pierce or puncture an anatomical cavity to provide commu 
nication with the inside of the cavity during a Surgical 
procedure. 
0003 2. Background Information 
0004 Endoscopic Surgery, particularly laparoscopic Sur 
gery, is currently becoming a Significant method for per 
forming Surgeries. It is projected that by the year, 2000 half 
of all Surgical procedures will be performed endoscopically. 
Laparoscopic Surgery has become the Surgical procedure of 
choice because of its patient care advantages over “open 
Surgery.” 
0005 For the past several decades, endoscopic Surgery 
has been available as a method of diagnosis and, for a very 
limited number of disorders, a treatment. Until recently, a 
factor limiting the types of Surgeries that could be performed 
laparoscopically was the ability to employ intraoperative 
assistance. In the past, endoscopes allowed only direct 
Visualization by the Surgeon, Such as the endoscope dis 
closed in U.S. Pat. No. 4,254,762 issued to Yoon. This led 
to the Situation where the Surgeon had one hand holding the 
laparoscope to his eye and then had only one hand available 
to operate. 

0006 Fortunately, miniaturization of video camera com 
puter chips has led to the development of Video cameras that 
can easily be attached to an endoscope or laparoscope. 
During Surgery, connecting a Video camera and monitor to 
the laparoscope enables all the operating room perSonnel to 
View the Surgical procedure, rather than just the Surgeon. 
Thus, the operating room perSonnel are able to provide 
operative assistance just as they do with open Surgery. The 
type and number of Surgical procedures amenable to lap 
aroscopic Surgery is presently one of the most rapidly 
developing areas of medicine. 
0007. The pivotal advantage of laparoscopic Surgery over 
open Surgery is the decreased post-operative recovery time. 
In many instances, a patient is able to leave the hospital 
within twenty four hours after laparoscopic Surgery has been 
performed. This is compared to a five day to ten day 
hospitalization necessary to recover from an open Surgical 
procedure. Additionally, laparoscopic Surgery provides a 
decreased incidence of post-operative abdominal adhesions 
and decreased post-operative pain with enhanced cosmetic 
results. 

0008 An essential medical instrument for endoscopic 
procedures is the trocar. Trocars are sharp, pointed Surgical 
instruments used to puncture the wall of an anatomical 
cavity. The trocar consists of a tube or cannula and a cutting 
element called an obturator or stylet. The obturator fits 
within the cannula and has a Sharp piercing tip at its end. 
0009. A conventional laparoscopic trocar insertion pro 
cedure usually follows insufflation of the abdominal cavity 
with CO gas. The introduction of CO gas into the abdomi 
nal cavity lifts the abdominal wall away from the internal 
Viscera. Once this is done, the abdominal wall is penetrated 
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with the trocar. After insertion of the trocar through the 
abdominal wall, the Surgeon removes the obturator leaving 
the cannula or tube protruding through the body wall. A 
laparoscope or laparoscopic instruments can then be inserted 
through the cannula to view internal organs or perform 
Surgical procedures. 

0010 Penetrating the wall of the abdominal cavity with 
the trocar is done quickly. The Sharp point of the obturator 
encounters great resistance from the skin, muscle, and tissue 
membranes of the abdominal wall while it is being pushed 
through these Structures. Once the trocar's sharp point and 
blade pass through the abdominal wall and into the cavity, 
the resistance to the trocar drops quickly. Unless the Surgeon 
immediately stops pushing the trocar just as Soon as pen 
etration of the abdominal wall is complete, there is a chance 
that the trocar will penetrate further into the abdominal 
cavity and injure internal organs. 

0011. Within the abdominal cavity, the obturator's sharp 
point could easily injure or cut an internal organ upon the 
Slightest contact. If an internal organ is inadvertently injured 
or cut, unless immediate and massive hemorrhage occurs, 
the injury may not become apparent until long after comple 
tion of the Surgery. At a minimum, Such an injury will delay 
a patient's recovery and, more likely, could Seriously endan 
ger the patient's health. Additional corrective Surgery on an 
open basis may be required, Subjecting the patient to addi 
tional risks and costs. 

0012 Prior to 1987, the only trocars available for lap 
aroscopic use were instruments made from Stainless Steel, 
Such as those disclosed in U.S. Pat. No. 3,994,287 issued to 
Turp et al., and U.S. Pat. No. 3,613,684 issued to Sheridan. 
A problem common to all of these “classic' trocars is that 
they do not have a Safety shield which covers the sharp, 
cutting tip of the obturator once it pierces the cavity wall. 

0013 Several changes and additions have been made on 
the functional design of these classic trocars. The most 
Significant improvement on the classic trocar is the addition 
of a Spring-loaded Safety Shield that Snaps forward to cover 
the Sharp point and blade of the obturator once the trocar has 
penetrated the abdominal wall, Such as those disclosed in 
U.S. Pat. No. 4,601,710 issued to Moll, U.S. Pat. No. 
4,654,030 issued to Moll et al. and U.S. Pat. No. 4,535,773 
issued to Yoon. In these devices, the Safety Shield is a plastic 
sleeve which is concentrically mounted to the obturator. 
Because of this Safety feature, trocars with a Spring loaded 
Safety Shield have become the most used trocars in laparo 
Scopic Surgery. 

0014. However, these spring loaded safety shields have 
cumberSome Safety shield control mechanisms which are 
difficult to tell if the safety shield is armed or engaged. To 
be Sure of the Safety Shield's operation, a Surgeon will need 
to Verify the proper operation of the Safety shield prior to 
use. Since the Safety Shields are mounted to the obturator, 
Surgeons are required to test the Safety shield's operation 
with the obturator in place by manually pressing the Safety 
Shield of the trocar. Unfortunately, this results in many slight 
puncture wounds being experienced by the Surgeons as they 
are attempting to Vefify the Safety shield's operation. 
0015 Currently, laparoscopic trocars with the spring 
loaded Safety shields are manufactured only as a thin wall 
plastic disposable instruments. These light weight plastic 
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instruments are used once and then discarded as medical 
waste, adding Significantly to the already escalating health 
care costs. For example, the Single use disposable plastic 
trocars cost approximately sixty five dollars to ninety dollars 
each. Usually two to four trocars are used for each laparo 
Scopic procedure. Thus, Surgical costs are unnecessarily 
increased about two hundred dollars to three hundred and 
fifty dollars per laparoscopic procedure, as well as adding to 
the overbearing problem of medical waste by the use of 
these disposable trocars. Presently, however, the increased 
health care cost has been unavoidable because the only 
safety shielded trocar available was a disposable item. No 
one had invented a easily disassembled, easily cleaned, 
Sterilized, and easily reassembled for reuse, Safety shielded 
trOcar. 

SUMMARY OF THE INVENTION 

0016. Accordingly, it is an object of the present invention 
to provide a Safety shield which can be tested for proper 
operation without the obturator being located in the cannula. 
0.017. It is another object of the present invention to 
provide a Safety shield control mechanism which is easy to 
verify if the safety shield is armed or safe. 
0.018. It is further object of the present invention to 
provide a Safety shield which is removable and Separate 
from the obturator. 

0019. It is still another object of the present invention to 
provide a reusable trocar with a Safety shield which is easily 
disassembled, easily cleaned, Sterilized, and easily reas 
sembled for reuse. 

0020. It is yet another object of the present invention to 
provide a trocar in which the upper housing can be quickly 
disassembled from the main housing while in use to allow 
for unobstructed access through the trocar to the body cavity. 
0021. An additional object of the present invention is to 
provide a means by which the trocar blade or cutting tip can 
be easily replaced after each Surgical procedure thus pro 
Viding a sharp cutting edge for each Surgical use and also 
minimizing medical waste. 
0022. These and other objects are met by Applicants 
invention of a Safety shielded, reusable trocar consisting of 
a trocar cannula Subassembly, a Safety Shield control mecha 
nism, and a separate obturator Subassembly. The trocar 
cannula Subassembly includes an outer cannula attached to 
a main housing having a central bore in which a Spring 
biased, inner cannula is slidably and removably inserted, and 
an upper housing, removably Secured to the main housing, 
having a central bore which is aligned longitudinally with 
the bore of the main housing and in which Sealing means is 
removably Secured. 
0023 The obturator Subassembly includes an elongated 
obturator having a replaceable and rotatable knife, an elon 
gated Shaft, an arcuate shaped cap, and which extends 
through the upper housing, Sealing means, main housing, 
inner cannula, and outer cannula. 
0024. The safety shield control mechanism, located in the 
main housing and removably engaged with the inner can 
nula, allows for positive and easily Verifiable engagement 
and disengagement of the inner cannula as a Safety shield for 
the obturator knife. When the trocar cannula Subassembly 
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and Safety control mechanism are coupled proper operation 
of the safety shield can be verified without the obturator 
Subassembly being inserted in the inner cannula. 
0025. In operation, the obturator Subassembly, upper 
housing, and Sealing means can be completely removed 
from the trocar assembly to allow unobstructed access 
through the inner cannula to the patient's internal cavity for 
removal of Specimens or insertion of equipment. After use, 
the entire trocar assembly can be easily disassembled for 
cleaning, Sterilization, and reuse. 
0026. The foregoing will become apparent from the fol 
lowing detailed description of a preferred embodiment with 
reference to the accompanying figures. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0027 FIG. 1 is a perspective view of the present inven 
tion. 

0028 FIG. 2 is a cross sectional view of the present 
invention with the safety shield extended. 
0029 FIG. 3 is a cross sectional view of the present 
invention with the safety shield partially retracted. 
0030 FIG. 4 is a cut-away sectional view of the present 
invention showing the trigger in the Safe position. 
0031 FIG. 5 is a cut-away sectional view of the present 
invention showing the trigger in the armed position. 
0032 FIG. 6 is a cross sectional view of the present 
invention taken along line 6-6 of FIG. 4. 
0033 FIG. 7 is a cross sectional view of the present 
invention taken along line 7-7 of FIG. 
0034) 
tion. 

FIG. 8 is an exploded view of the present inven 

0035 FIG. 9 is a cross sectional view of the alternative 
embodiment shown in FIG. 11 with the safety shield 
extended. 

0036 FIG. 10 is a cross sectional view of the alternative 
embodiment shown in FIG. 11 with the safety shield par 
tially retracted. 
0037 FIG. 11 is an exploded view of an alternative 
embodiment of the present invention. 
0038 FIG. 12 is an exploded view of the trigger mecha 
nism of the alternative embodiment shown in FIG. 11. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

0039) Referring now to the drawings, FIGS. 1-8 illustrate 
a first embodiment of a Safety shielded, reusable trocar 
generally designated (10) consisting of a trocar cannula 
Subassembly (20), a safety shield control mechanism (80), 
and a separate obturator subassembly (60). The three sub 
assemblies are interfitting, but are designed to be easily 
disassembled for easy cleaning and Sterilizing. To facilitate 
the reusable features of the trocar (10), it is preferably made 
from a durable and Strong material which can be cleaned and 
Sterilized, Such as Surgical Stainless Steel, acetal, poly Sul 
fone, or any high temperature thermoplastic. However, any 
material is acceptable as long as it may be Sterilized by gas, 
autoclave, cold Sterilization, and the like. 
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0040. Referring to FIG. 8, the trocar cannula Subassem 
bly (20) includes an outer cannula (22) attached to a main 
housing (24). The outer cannula (22) may be attached to the 
main housing (24) in a variety of different methods including 
the outer cannula (22) being pressed on to the main housing 
(24) or it may be machined out of the same piece of metal 
as the main housing (24). The outer cannula (22) and main 
housing (24) align to have a central axial bore (26) for 
receiving the inner cannula (30) and the obturator Subas 
sembly (60). The central axial bore (26) is larger in the main 
housing (24) than in the outer cannula (22). Main housing 
(24) has rectangular recesses (28) to facilitate gripping the 
trocar with the fingers and for quickly locating the Safety 
shield control mechanism (80). 
0041) The inner cannula (30) is a tube adapted to be 
Slidably inserted into outer cannula (22) and main housing 
(24) and serves as a safety shield for the obturator Subas 
sembly (60). The aft end of the inner cannula (30) has a 
slider (32) attached which is adapted to allow smooth sliding 
of the inner cannula (30) in the larger central axial bore of 
the main housing (24). The Slider (32) also serves as a stop 
to prevent inner cannula (30) from sliding completely 
through main housing (24). The rear end of slider (32) has 
an elongated key (34). The inner side of main housing (24) 
has a keyway (not shown) in which key (34) rides to permit 
axial movement without rotation of the inner cannula (30) 
relative to the outer cannula (22) and main housing (24). 
0042. As shown in FIGS. 2 and 8, upper housing (38) is 
removably Secured to main housing (24). Upper housing 
(38) has a lower tube (42) with a central axial bore (40) 
adapted to receive the rear end of inner cannula (30). A 
spring (44) sits around the rear end of the inner cannula (30) 
and lower tube (42) with its ends seated against the bottom 
of upper housing (38) and the top of slider (32). Spring (42) 
biases inner cannula (30) in the extended position. The 
bottom of lower tube (42) serves as a stop to limit the 
rearward axial movement of inner cannula (30) relative to 
main housing (24). 
0043. Upper housing (38) houses removable sealing 
means including a removable, upper wiper Seal (46) and a 
removable flapper valve seal (48). The seals are preferably 
made of durable silicon rubber and plastic which can be 
Sterilized. Wiper Seal (46) has a central opening which is 
approximately equal to the outside diameter of obturator. 
The primary function of wiper Seal (46) is to insure a tight 
Seal when the stem or shaft of obturator or other instrument 
shafts are inserted through upper housing (38). Flapper 
valve (48) acts as a closure means when obturator or other 
instrument is withdrawn and Separated from the trocar 
cannula subassembly (20). Sealing means retainer (50) is 
removably attached to upper housing (38) and serves as a 
keeper of the Seals to prevent them from falling out of upper 
housing (38). Sealing means retainer (50) has a central bore 
longitudinally aligned with the central bore of inner cannula 
(30) for receiving the shaft of obturator or other instrument. 
0044) The obturator subassembly (60) includes a pyra 
midal-shaped knife (62), an elongated Stem or shaft (64), an 
arcuate shaped cap (66). Obturator (60) is adapted to extend 
and move longitudinally through upper housing (38), main 
housing (24), outer cannula (22), and inner cannula (30). 
Inner cannula (30) serves as a safety shield for the knife (62) 
portion of obturator (60). Obturator (60) may be easily 
removed from the trocar cannula subassembly (20). 
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004.5 The operation of the inner cannula (30) is con 
trolled by the safety shield control mechanism (80) which is 
removably located in the main housing (24) and is remov 
ably engaged with the inner cannula (30). Safety shield 
control mechanism (80) provides visual, tactile, and aural 
Signals to the operator allowing for positive and easily 
Verifiable engagement and disengagement of the inner can 
nula (30) as a safety shield for the obturator knife (62). 
When the trocar cannula subassembly (20) and safety shield 
control mechanism (80) are coupled, proper operation of the 
safety shield can be verified without the obturator Subas 
sembly (60) being inserted in the inner cannula (30). 
0046) As shown in FIGS. 2 through 7, the safety shield 
control mechanism (80) includes a trigger pin (82), trigger 
spring (84), and red pin (86) which extend perpendicularly 
through a chamber in the main housing (24). Red pin (86) is 
removably Secured to main housing (24). The ends of trigger 
Spring (84) are seated against the inner face of red pin (86) 
and the inner face of trigger pin (82) biasing trigger pin (82) 
in an extended position. 
0047 Trigger pin (82) has a finger (88) which extends 
perpendicularly from main housing (24). Secured to finger 
(88) is an offset rectangular member (90) having a keyway 
(92) and an upper face (94) and a lower face (96). Upper face 
(94) has two steps (98 and 100). Secured to offset rectan 
gular member (90) is a circular housing (102) for receiving 
trigger Spring (84). 
0048 Also part of the safety shield control mechanism 
(80) are a latch pin (104), a latch spring (106), and a latch 
Spring retainer (108) located in the same keyway in main 
housing (24) as key (34). Latch pin (104) is adapted to abut 
key (34) to assist in Spring biasing inner cannula (30) to the 
extended position. 
0049. In the safe position as shown in FIGS. 2 and 6, 
trigger pin (82) is trigger Spring (84) biased in the extended 
position so that latch pin (104) is demountably located on the 
first step (98) of upper face (94) of offset rectangular 
member (90) and lower face (96) of offset rectangular 
member (90) prevents key (34) from moving axially rear 
ward, thereby keeping the Safety Shield extended and locked 
over obturator knife (62). 
0050. To arm, as shown in FIG. 7, trigger pin (82) is 
pushed in perpendicularly to main housing (24) a Sufficient 
distance to allow latch spring (106) biased latch pin (104) to 
drop to the second step (100) of upper face (94). Latch pin 
(104) while on the second step (100) abuts the side of the 
first step (98) and serves as a latch to prevent perpendicular 
movement by trigger Spring (84) biased trigger pin (82) and 
keeps trigger pin (82) in the armed position. With trigger pin 
(82) in the armed position, keyway (92) of offset rectangular 
member (90) is aligned with key (34) of inner cannula (30) 
thereby allowing inner cannula (30) to move longitudinally 
inside outer cannula (22). When inner cannula (30) moves 
rearward, as shown in FIG. 3, key (34) lifts latch pin (104) 
and trigger pin (82) is trigger Spring (84) biased outward 
towards the Safe position. AS inner cannula (30) moves 
forward, key (34) moves past trigger pin (82) and first Step 
(98) of offset rectangular member (90) engages latch pin 
(104), thereby putting safety shield control mechanism (80) 
in the Safe position. 
0051) The safety shielded, reusable trocar (10) operates 
and is used as follows. Before use the trocar (10) will 
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typically be in the assembled form as shown in FIGS. 1 and 
2 with the inner cannula (30) locked in position as a safety 
Shield for the obturator for Safety purposes and for Storage. 
In this position the knife (62) or piercing tip is shielded and 
cannot be damaged by inadvertent contact with other Sur 
faces. In this locked position, Spring (44) biases inner 
cannula (30) forward with the forward edges of slider (32) 
acting as Stops against the lower, inner portion of main 
housing (24) to define the forwardmost position of inner 
cannula (30). Also in this locked position, lower face (96) of 
trigger pin (82) acts as stops against the rearward edges of 
Slider (32) to define the rearmost position of inner cannula 
(30) and trigger pin (82) is in its extended position as shown 
in FIGS. 4 and 6. Flapper valve (48) is biased against the 
shaft (64) of obturator (60) to frictionally minimize longi 
tudinal movement of obturator (60) relative to main housing 
(24). The inner lip of wiper Seal (46) rests Snugly against the 
shaft (64) of obturator (60) and forms a seal therewith. 
0.052 To unlock inner cannula (30) from its safety shield 
position, trigger pin (82) is pushed in perpendicularly to 
main housing (24), as shown in FIGS. 5 and 7. Latch pin 
(104) moves to the second step (100) of trigger pin (82) and 
keyway (92) of trigger pin (82) is aligned with key (34) of 
inner cannula (30). When latch pin (104) moves to the 
second step (100) of trigger pin (82) an audible click is heard 
by the operator. In this armed position, inner cannula (30) is 
free to move longitudinally rearward until Stopped by Slider 
(32) abutting the lower tube (42) of upper housing (38). 
0053) In surgical use, the trocar (10) is used in conjunc 
tion with insufflatory techniques wherein a needle type 
instrument first punctures the skin in a desired body cavity 
region. Usually, the needle house a stylet or the like that 
introduces a gas like carbon dioxide from a pressurized 
container into the body cavity. After the cavity has been 
inflated, a Small incision may be made in the skin at the 
desired body cavity location. The trocar (10) is put in its 
armed position. The trocar (10) is gripped firmly with the 
cap (66) of the obturator (60) against the palm of the 
Surgeon's hand. The Safety shield portion of the inner 
cannula (30) is placed against the incision in the skin and 
firm pressure is exerted against the Skin. The pressure causes 
the inner cannula (30) to be pushed rearwardly against 
spring (44) to its retracted position as shown in FIG. 3, 
thereby exposing the knife (62) of the obturator, and key 
(34) lifts latch pin (104) from the second step (100) of 
trigger pin (82). The tip of the knife (62) enters the incision 
and underlying tissue with continued pressure. 

0054) Once the knife (62) has penetrated tissue and has 
entered the cavity, the force against the front end of the inner 
cannula (30) ceases and the inner cannula (30) is automati 
cally moved longitudinally back to its extended position 
through the action of Spring (44). AS inner cannula (30) 
moves forward, key (34) moves past trigger pin (82) and first 
step (98) of offset rectangular member (90) engages latch pin 
(104), thereby putting safety shield control mechanism (80) 
in the Safe and locked position. 

0055) The obturator subassembly (60) may be withdrawn 
from the trocar cannula Subassembly (20) once the cavity 
has been penetrated. During withdrawal, once the tip of the 
obturator (60) clears the opening in wiper Seal (46), flapper 
valve (48) will bias the flapper to a sealed position. Air 
preSSure within the body cavity is thus maintained. Although 
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not shown, main housing (24) may include a stopcock port 
into which the nozzle of a Stopcock could be inserted to pass 
additional insufflating gas into the cavity. 
0056. The trocar will normally be inserted into the body 
cavity until main housing (24) abuts the skin. After the 
obturator subassembly (60) has been separated from the 
trocar cannula Subassembly (20), Surgical instruments may 
be inserted into the body cavity via the central bore (26) of 
trocar cannula Subassembly (20) to view internal tissues, 
perform operations thereon, or drain bodily fluids. 
0057) If the Surgeon desires obstructed access to the body 
cavity for better Viewing or to take a tissue Sample, upper 
housing (38) may be removed from main housing (24). By 
removing upper housing (38), the wiper Seal (46), flapper 
Seal, and Seal retainer (50) are all removed as a single unit. 
The trocar cannula Subassembly (20) then provides unob 
Structed access to the body cavity to permit removal of 
Specimens and to deflate the cavity. 
0.058 After use, the entire trocar (10) can be easily 
disassembled for cleaning, Sterilization, and ready for reuse. 
Sterilization can be by any Standard Sterilization technique. 
0059 An alternative embodiment of the present inven 
tion is illustrated in FIGS. 9-12. Although the function and 
operation of the Safety shielded, reusable trocar are the 
Same, there are slight changes to each Subassembly unit. 
0060. The trocar cannula subassembly (220) includes an 
inner cannula (230) having a slider (232) located flush with 
the rearmost end of the inner cannula (230). A pair of 
diametrically opposed axially elongated keys (234) are 
attached to slider (232). The interior of main housing (224) 
has complementary keyways (not shown) for receiving keys 
(234) and allowing longitudinal movement of inner cannula 
(230) without any rotational movement of inner cannula 
(230) relative to main housing (224) and outer cannula 
(222). A pair of diametrically opposed latch Spring mecha 
nisms are removably located in keyways. Latch Spring 
mechanisms include a latch pin (304), latch spring (306), 
and a latch Spring retainer (308). Latch spring mechanisms 
are adapted to abut keys (234) to spring bias inner cannula 
(230) to the extended position. The interaction between the 
latch Spring mechanism, trigger pin (282), and keys (234) is 
as described above for the first embodiment of the present 
invention. 

0061 Upper housing (238) has a bevelled interior surface 
(239) to house sealing means such as a flapper valve (248) 
and wiper valve (246). The edges of flapper valve (248) are 
complementarily bevelled So that the Sealing means can only 
be inserted with flapper valve (248) closest to inner cannula 
(230). If the sealing means would be reversed, the sealing 
means would not fit into upper housing (238). Sealing means 
are kept in place by a Sealing means retainer (250) having a 
handle (252) to provide easy removable Securing to upper 
housing (238). Upper housing (238) is removably engaged 
between a lock ring (254) which couples to main housing 
(224), as shown in FIGS. 9 and 10. 
0062) The obturator subassembly (260) in this embodi 
ment has a cap (266) secured to a shaft (264). To reduce the 
overall weight of the trocar, the shaft (264) may be made of 
a lightweight and durable material Such as aluminum. 
Secured to the opposite end of shaft (264) is a capture fitting 
(268) for receiving the rounded end (272) of the knife (262). 
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The knife (262) made be made of stainless steel or alterna 
tively, to further reduce the overall weight, the knife (262) 
made be made of high temperature thermoplastic. This also 
gives the additional advantage of making the knife (262) 
easily replaceable and interchangeable to ensure that the 
knife is always sharp. 
0063 The knife (262) is rotatably and removably secured 
to the shaft (264) by means of a capture fitting (268) and 
capture nut (270) arrangement. As best seen in FIG. 11, 
capture fitting (268) and capture nut (270) are aligned to 
form a opening (271) for receiving the rounded end of the 
knife (262). The knife (262) is inserted sideways through 
opening (271). The capture nut (270) is then rotated at least 
thirty degrees to rotatably lock knife (262) to the shaft (264), 
as shown in FIG. 9. 

0064. The safety shield control mechanism (280) oper 
ates in the same manner as described above. However, the 
trigger pin has been modified as shown in FIGS. 11 and 12. 
The trigger pin (282) is now designed to move in and out of 
both sides of the main housing (224), much like a safety on 
a rifle. In the armed position, the red pin (286) protrudes 
from the main housing (224) and may be painted the color 
red. In the Safe position, the trigger pin (282) protrudes from 
the main housing (224) and may be colored green or black. 
Additionally, the offset rectangular member (290) has been 
modified for the upper face (294) to have an arcuate shaped 
second step (300) and the lower face has an angled keyway 
(292) with a bevelled side surface (293). The bevelled side 
surface (293) allows for smoother pickup and dropping of 
the latch pin (304). 
0065. In operation of the alternative embodiment, the 
StepS are the Same as previously described. During insertion 
of the trocar, the knife (262) is rotatable. This facilitates a 
smooth incision through the skin as the rotatable knife (262) 
rotates to counter any rotation of the trocar by the Surgeon 
while applying pressure to the skin. 
0.066 Although the invention has been described with 
reference to specific embodiments, this description is not 
meant to be construed in a limited Sense. Various modifica 
tions of the disclosed embodiments, as well as alternative 
embodiments of the inventions will become apparent to 
perSons skilled in the art upon the reference to the descrip 
tion of the invention. It is, therefore, contemplated that the 
appended claims will cover Such modifications that fall 
within the scope of the invention. 

We claim: 
1. A Safety shielded trocar assembly comprising: 

a. a trocar cannula Subassembly having an outer cannula 
attached to a main housing and an inner cannula 
removably interposed with Said outer cannula and Said 
main housing, Said inner cannula being axially movable 
relative to Said outer cannula between a normally 
extended position and a retracted position; and 

b. biasing means acting on the rear end of Said inner 
cannula, whereby Said inner cannula is forced to Said 
retracted position when Said trocar assembly is being 
forced against a relatively immovable object and is 
biased by Said biasing means to Said extended position 
once the trocar assembly is removed from the relatively 
immovable object 
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whereby the proper operation of Said inner cannula as a 
safety shield for an obturator can be verified without 
Said obturator being interposed with Said inner cannula. 

2. A Safety shielded trocar assembly comprising: 
a. a trocar cannula Subassembly having an outer cannula 

attached to a main housing and an inner cannula 
removably interposed with Said outer cannula and Said 
main housing, Said inner cannula being axially movable 
relative to Said outer cannula between a normally 
extended position and a retracted position; 

b. biasing means acting on the rear end of Said inner 
cannula to bias Said inner cannula to Said normally 
extended position; and 

c. inner cannula control means located in Said main 
housing, Said inner cannula control means acting on 
Said inner cannula, whereby Said inner cannula is 
forced to Said retracted position when Said trocar 
assembly is being forced against a relatively immov 
able object and is biased by Said biasing means to Said 
extended position once the trocar assembly is removed 
from the relatively immovable object 

whereby the proper operation of Said inner cannula as a 
safety shield for an obturator can be verified without 
Said obturator being interposed with Said inner cannula. 

3. A Safety shielded trocar assembly for providing com 
munication through an anatomical organ Structure compris 
ing: 

a. an elongated obturator having a piercing tip at its front 
end, an elongated Stem, and a base at its other end; 

b. atrocar cannula Subassembly in which said obturator is 
removably housed, said trocar cannula Subassembly 
having an outer cannula attached to a main housing and 
an inner cannula removably interposed with Said outer 
cannula and Said main housing, Said inner cannula 
being axially movable relative to Said outer cannula 
between a normally extended position and a retracted 
position; 

c. biasing means acting on the rear end of Said inner 
cannula, whereby Said inner cannula is forced to Said 
retracted position to expose Said piercing tip when Said 
trocar assembly is being inserted through the wall of 
the anatomical organ Structure and is biased by Said 
biasing means to Said extended position to Shield Said 
piercing tip once the trocar assembly has pierced the 
wall. 

4. A Safety shielded trocar assembly for providing com 
munication to a body cavity during insufflatory Surgical 
procedures wherein Said operative body cavity is maintained 
under gas pressure during Said Surgical procedure compris 
Ing: 

a. an elongated obturator having a piercing tip at its front 
end, an elongated Stem, and a base at its other end; 

b. atrocar cannula Subassembly in which said obturator is 
removably housed, said trocar cannula Subassembly 
having an outer cannula attached to a main housing and 
an inner cannula removably interposed with Said outer 
cannula and Said main housing, Said inner cannula 
being axially movable relative to Said outer cannula 
between a normally extended position and a retracted 
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position, Said inner cannula having a passage adapted 
for removably housing Said obturator; 

c. biasing means acting on the rear end of Said inner 
cannula, whereby Said inner cannula is forced to Said 
retracted position to expose Said piercing tip when Said 
trocar assembly is being inserted through the wall of 
the body cavity and is biased by Said biasing means to 
Said extended position to shield Said piercing tip once 
the trocar assembly has pierced the wall; 

d. an upper housing removably Secured to Said main 
housing opposite Said outer cannula having a passage 
adapted for receiving Said obturator therethrough; 

e. means for Sealing Said upper housing removably 
located in Said upper housing, Said Sealing means 
having an upper Seal coaxially disposed about Said 
upper housing passage through which said obturator is 
adapted to extend and a flapper Seal coaxially disposed 
about Said upper housing passage to Seal Said upper 
housing passage when Said obturator is removed 

whereby during the Surgical procedure the operative body 
cavity is maintained under gas pressure, and during the 
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Surgical procedure Said obturator, Said upper housing, 
and Said Sealing means may be removed to allow 
unobstructed access through Said inner cannula to the 
body cavity. 

5. In a trocar assembly comprising an elongated obturator 
having a piercing tip at its front end, an elongated trocar tube 
in which the obturator is housed, a tubular protective shield 
mounted concentrically around the obturator and being 
axially movable relative to the obturator between a normally 
extended position and a retracted position, and biasing 
means acting on the rear end of the protective shield, 
whereby the shield is forced to said retracted position to 
expose the piercing tip when the trocar is being inserted 
through the wall of a body cavity and is biased by Said means 
to Said extended position to Shield the piercing tip once the 
trocar has pierced the wall, the improvement wherein Said 
trocar tube has a removable chamber housing means for 
Sealing Said trocar tube whereby Said chamber, Said Sealing 
means, Said obturator, and Said protective shield may be 
removed to allow unobstructed access through Said trocar 
tube to the body cavity. 
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