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PENETRATING TIP FOR TROCAR ASSEMBLY 

CLAIM OF PRIORITY 

0001) This application is a continuation-in-part (CIP) of 
and a claim of priority it made to currently pending patent 
application having Ser. No. 09/859,009 which was filed in 
the U.S. Patent and Trademark Office (PTO) on May 16, 
2001, which application is based on and claims priority 
under 35 U.S.C. Section 119(e) to an earlier provisional 
patent application filed in the U.S. PTO on May 16, 2000 
and having Ser. No. 60/204,396, all of which are incorpo 
rated herein in their entireties by reference. 

BACKGROUND OF THE INVENTION 

0002) 1. Field of the Invention 
0003. The present invention is directed towards a medical 
instrument of the type structured for use in laparoscopic A 
and/or endoscopic Surgery Such as, but not limited to, a 
trocar assembly which includes an obturator having an 
elongated Shaft with a penetrating tip formed on one end 
thereof. The penetrating tip includes an exterior Surface 
configuration Structured to facilitate the forming of an acceSS 
opening in a patient's bodily tissue in a manner which 
requires a minimum application of an inwardly directed, 
linear pushing force on the instrument, but which neverthe 
leSS results in the dilation of body tissue. The configuration 
of the inventive penetrating tip is at least partially charac 
terized by a perpendicular cross-section of the exterior 
Surface having a Substantially elliptical configuration along 
at least a majority of the tip. 
0004 2. Description of the Related Art 
0005. In the past when patients were in need of certain 
routine Surgical operations, it was common for the medical 
doctor(s) to make a Substantially large incision into, through 
and acroSS the patient's abdominal cavity in order to reach 
the affected ad organ(s) and/or other body tissue. While the 
Size of the incision made would vary dependent upon the 
type of Surgery needed, for Some Surgeries it was relatively 
common to make a large incision, which would be closed 
using conventional techniques upon completion of the Sur 
gical procedure. However, the making of large incisions in 
the patient's body itself causes trauma and the period of time 
required for the patient to completely heal was and is 
Significant. In addition, the pain or discomfort endured by 
the patient during the recuperative period was a Serious 
problem. 
0006 Because of such disadvantages, new Surgical pro 
cedures have been developed, as well as instruments utilized 
in the Support of Such procedures, which are widely used 
today. The most common and popular is laparoscopic and/or 
endoscopic Surgery, wherein one or more Small openings, 
utilizing appropriate penetrating instruments, are formed to 
provide acceSS into the intended body cavities. A trocar 
assembly is typically used to create and maintain the Small 
opening extending acroSS the abdominal wall and into the 
body cavity and also to provide a channel through which 
instruments can be inserted and manipulated to perform the 
Surgery inside the body cavity. AS part of these procedures, 
the abdomen is inflated with an insufflation gas to maintain 
the abdomen in a distended State, and the trocar assembly 
usually carries one or more valves to form Seal(s) to main 
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tain insufflation. LaparScopic Surgery has proven effective in 
greatly reducing the healing period for patients who have 
had to undergo Surgery and have resulted in Significantly leSS 
pain and discomfort to the patient. 
0007. The medical instruments used during laparscopic 
Surgery to form the one or more Small access openings and 
during the Surgery itself are commonly referred to as trocars 
or trocar assemblies. Typically, the trocar assembly includes 
a trocar having a housing and a sleeve or cannula and 
Separately, an obturator which is slidably inserted into the 
trocar housing and cannula. In almost all cases, the obturator 
is formed to have a sharply pointed tip, usually defined by 
a multi-sided pyramide-like configuration, and Serves as the 
penetrating instrument in that upon being inserted and 
positioned within the lumen of the cannula or trocar sleeve, 
the Sharp pointed tip is exposed at the distal end of the trocar 
sleeve. The exposed sharpened tip of the obturator is forced 
into the patient's skin and through all of the various layers 
of body tissue with the trocar sleeve being forced through 
the perforation formed by the sharpened obturator tip. Typi 
cally, Significant preSSure must be applied once the perito 
neum is reached, i.e., the toughened lining or membrane that 
defines the exterior wall of the body cavity, in order to 
penetrate through it and gain access to the body cavity and 
organs contained therein, in order that laparoscopic Surgery 
may be performed. Once access to the body cavity is 
established, the obturator is typically withdrawn, leaving the 
trocar sleeve or cannula as a channel or access passage to the 
body cavity and intended organ. In Some laparoscopic 
Surgical techniques, the obturator or other sharp penetrating 
instrument may be used without a trocar, i.e., as a “stand 
alone” device to puncture through the skin and underlying 
bodily tissues. In Such cases, it is understood that once a 
Small acceSS opening is formed, a Separate access cannula, 
catheter or other Surgical instrument is inserted into com 
munication with the now accessed body cavity and/or organ. 
0008 While the design of trocars currently available on 
the market, and the obturators with their sharpened penetrat 
ing tips in particular, are capable of quickly forming the 
Small access openings and channels into a patient's abdomi 
nal cavity, there are potentially Serious drawbacks. Specifi 
cally, and as described briefly above, a significant amount of 
preSSure-namely, an inwardly directed pushing force 
must typically be applied to the trocar assembly in order to 
pierce through and penetrate the tough lining or membrane 
adjacent to and protecting the patient's body cavity and 
internal organs housed therein. Especially in forming the 
first access opening, where the Surgeon does not have the 
benefit of observation via a camera instrument disposed 
within a trocar in a previously formed opening, the preSSure 
applied to penetrate into the body cavity may momentarily 
result in the Sharpened obturator tip extending too far into 
the cavity, Such that an organ may inadvertently be nicked or 
Scratched, without the Surgeon's knowledge. If left 
untreated, Such events can result in the rise of an infection 
and the patient may undergo Serious complications, includ 
ing the possibility of death or further Surgery. LeSS Signifi 
cantly, the sharp pointed tips of the obturators can cause 
other damage, in terms of cutting Small blood vessels and/or 
other delicate structures found within the body tissue Sur 
rounding the acceSS opening during its formation. 

0009. To address this drawback, some in the art have 
endeavored to provide the trocar assembly with a protective 
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Shield, which in Some cases, is intended to automatically 
move into a protective covering relation over the sharpened 
obturator tip once it has pierced into the abdominal cavity. 
Others have similarly noted this problem and attempted to 
provide the trocar with a Sharpened tip that can automati 
cally retract once it has penetrated the abdominal cavity or 
with Some Sort of Visual signal to indicate that the empty 
Space of the abdominal cavity has been reached. It is 
believed, however, that all Such efforts have resulted in 
trocar assemblies that are overly complicated, difficult to 
implement and/or repair, and which may not reliably achieve 
the intended goal, especially in those Situations where the 
Surgeon is making the very first access opening and is unable 
to observe the body cavity with the aid of a small camera 
instrument. 

0010. Accordingly, there is a need in the medical field for 
an improved instrument which may be used independently, 
or more preferably, as part of a trocar assembly and/or 
asSociated components Such as, but not limited to, a trocar 
sleeve, etc. to forming an access opening into a patient's 
body cavity in a manner which requires minimum applica 
tion of an inwardly directed, linear pushing force. If any 
Such improved instrument were developed, it should be 
Structured to include a penetrating tip that facilitates clean 
formation of a Small acceSS opening extending through a 
patient's body tissue without Severing blood vessels or 
causing similar damage to the outer tissues being penetrated. 
Ideally, any Such improved instrument would have a pen 
etrating tip that is cooperatively structured and configured 
relative to the distal end of the trocar sleeve So as to 
effectively enlarge the acceSS opening, as the penetrating 
instrument is advanced there-through and into communicat 
ing relation with a predetermined body cavity, while Simul 
taneously preventing pieces of the body tissue from entering 
into the internal passage of the trocar sleeve. Moreover, if 
any Such improved instrument were developed, it should 
also be structured to allow for puncturing into the perito 
neum or tough lining of the body cavity with little or no risk 
that an organ within the body cavity would be punctured or 
nicked. 

SUMMARY OF THE INVENTION 

0.011 The present invention is intended to address these 
and other needs in the art and as Such, is directed towards a 
penetrating instrument of the type used in laparoscopic, A 
endoscopic or like, minimally invasive Surgical procedures, 
and which is preferably, but not necessarily, embodied in a 
trocar assembly. In Such embodiment, the trocar assembly 
includes a trocar housing and a trocar sleeve or cannula 
having an open distal end communicating with a centrally 
disposed lumen or passage within the trocar sleeve and 
within the housing. The trocar assembly further includes an 
obturator comprising an elongated Shaft having a proximal 
end and an oppositely disposed distal end on which a 
penetrating tip is either formed or Secured. Whether or not 
embodied in a trocar assembly, the elongated shaft and the 
penetrating tip of the obturator are specifically Structured to 
create a Small acceSS opening in the body wall or outer tissue 
of a patient So as to establish communication with an internal 
body cavity or organ on which a Surgical procedure is to be 
performed. 

0012. The penetrating instrument of this invention is 
designed and structured to effectively create the Small acceSS 
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opening by penetrating through the skin and underlying 
body tissue of a patient in a manner which Serves to Separate 
and enlarge the created acceSS opening, as the penetrating 
tip, Shaft and/or trocar sleeve pass there-through and into the 
patient's abdominal body cavity. AS explained in greater 
detail herein, the overall Structure, configuration, dimension 
and disposition of the penetrating instrument is Such as to 
accomplish an effective Separation of the bodily tissue being 
penetrated with a minimal application of an inwardly 
directed linear force. In doing So, the Structure of the 
penetrating instrument dilates the outer tissue in a manner 
which minimizes damage to the tissue. Also, the possibility 
of inadvertently injuring blood vessels, etc. is minimized, as 
is the possibility of injuring internal organs once the instru 
ment's penetrating tip enters the intended body cavity. More 
Specifically, the instrument of the present invention, whether 
asSociated with a trocar assembly or used independently 
thereof, comprises an obturator having an elongated Shaft 
and a penetrating tip integrally formed on or otherwise 
secured to the distal end thereof. When in the preferred 
embodiment of a trocar assembly, the penetrating tip is 
cooperatively disposed, dimensioned and configured rela 
tive to and/or with the trocar sleeve, and in particular, with 
the open distal end thereof. The penetrating tip includes a 
base and a distal eXtremity configured to define an apex. It 
is pointed out, here, that the term “apex is meant to include 
a variety of different configurations, which may vary from a 
Sharpened point to a tapered locale, as may be defined by the 
converging of the penetrating tip’s exterior Surface from a 
base thereof and extending continuously to the distal 
extremity or apex. In a preferred embodiment of the present 
invention, described in greater detail herein, the apex of the 
penetrating tip is disposed coincident to a central longitu 
dinal axis of the elongated obturator shaft. Other embodi 
ments of the present invention contemplate the apex of the 
penetrating tip being spaced laterally outward or in an 
off-set, Somewhat eccentric position relative to the central 
longitudinal access of the elongated obturator Shaft. 
0013 Although it may assume a variety of configurations 
as further described herein, the penetrating tip of this inven 
tion is preferably Structured to facilitate the Separation of the 
body tissue and penetration of the body cavity wall or lining 
in a manner which minimizes damage to the tissue and other 
risk of injury to the patient. More Specifically, the penetrat 
ing tip includes an exterior Surface, preferably extending 
between the base and the apex thereof, that comprises a 
croSS Section having a “Substantially elliptical” configura 
tion. The interior of the penetrating tip may include a variety 
of different Structures, Such as being Solid, hollow or par 
tially hollow. It is pointed out that the term “substantially 
elliptical” as used herein to describe the configuration of the 
croSS Section of the exterior Surface of the penetrating tip is 
not meant to define a true or precise ellipse, alone. Rather, 
the term “substantially elliptical” as used herein is meant to 
include a variety of different configurations, all of which 
Substantially conform to an ellipse. More specifically, the 
outer circumference or Sectional configuration of the eXte 
rior Surface of the penetrating tip, preferably taken along a 
plane perpendicular to the central longitudinal access of the 
shaft, may include one or more curvilinear Segments, a 
combination of curvilinear Segments and linear Segments or 
a plurality of linear Segments, wherein the various linear 
and/or curvilinear Segments are collectively interconnected 
in a closed or continuous configuration. 
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0.014. Accordingly, the structure of the instrument of the 
present invention, whether or not embodied in a trocar 
assembly, includes an elongated shaft having a penetrating 
tip with an exterior Surface configuration and/or other com 
ponents thereof, which are cooperatively dimensioned, con 
figured, and disposed to more Safely facilitate the formation 
of an access opening and the dilation of the Surrounding 
bodily tissue during the insertion of the penetrating instru 
ment into the patient. More Specifically, the preferred exte 
rior Surface configuration of the penetrating tip enters the 
designated bodily tissue in a manner which minimizes 
damage and/or cutting or Severing of the tissue during the 
passage of the penetrating tip, as well as an adjacent portion 
of the shaft and/or trocar sleeve, through the created acceSS 
opening. 
0.015 The objects, features and advantages of the present 
invention noted above, as well as others, will become more 
clear when the drawings as well as the detailed description 
of the invention in various embodiments, below, are taken 
into consideration. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0016 For a fuller understanding of the nature of the 
present Ainvention, reference should be had to the following 
detailed description taken in connection with the accompa 
nying drawings in which: 
0017 FIG. 1 is a perspective view of a penetrating 
instrument according to the present invention embodied in a 
trocar assembly wherein the distal extremity or apex of the 
penetrating tip is disposed coincident to a central longitu 
dinal axis of the instrument shaft. 

0.018 FIG. 2 is a perspective view of another penetrating 
instrument according to the present invention which is also 
embodied in a trocar assembly wherein the distal extremity 
or apex of the penetrating tip is disposed in off-set relation 
to the central longitudinal axis of the instrument shaft. 
0.019 FIG. 3 is a perspective view of another penetrating 
instrument shown in partial cutaway to better illustrate a 
penetrating tip associated with the present invention. 
0020 FIG. 4 is a top view of the embodiment of FIG.3. 
0021 FIG. 5 is a side view of the embodiment of FIGS. 
3 and 4. 

0022 FIG.5A, 5B, 5C and 5D are sectional views of the 
embodiment shown in FIG. 5 and taken along lines 5A-5A, 
5B-5B, 5C-5C, and 5D-5D, respectively. 
0023 FIG. 6 is a perspective view of a penetrating 
instrument, similar to that of FIG. 2, but shown in partial 
cutaway to better illustrate the penetrating tip associated 
therewith. 

0024 FIG. 7 is a top view in partial cutaway of the 
embodiment of FIG. 6. 

0025 FIG. 8 is a side view in partial cutaway of the 
embodiment of FIGS. 6 and 7. 

0026 FIG. 8A, 8B, 8C, and 8D are sectional views of the 
embodiment shown in FIG. 8 and taken along lines 8A-8A, 
8B-8B, 8C-8C, and 8D-8D, respectively. 
0027 FIG. 9 is a top view of another embodiment of a 
penetrating instrument according to the present invention 
including a penetrating tip and asSociated Shaft, in partial 
cutaway. 
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0028 FIG. 10 is a side view of the embodiment of FIG. 
9. 

0029 FIG. 11 is a side view of a structural variation of 
the embodiment of FIG. 10. 

0030 FIG. 12 is a front end view of the embodiment of 
FIGS. 9 through 11. 
0031 FIG. 13 is a schematic representation of a substan 
tially elliptical configuration representative of a transverse 
or perpendicular cross-section taken from the exterior Sur 
face of a preferred penetrating tip according to the present 
invention. 

0032 FIG. 13A is a schematic representation of another 
embodiment of a Substantially elliptical configuration rep 
resentative of a croSS Section taken from the exterior Surface 
of another penetrating tip according to the present invention. 
0033 FIG. 13B is a schematic representation of yet 
another embodiment of a Substantially elliptical configura 
tion representative of a croSS Section taken from the exterior 
Surface of another penetrating tip according to the present 
invention. 

0034 FIG. 13C is a schematic representation of yet 
another embodiment of a Substantially elliptical configura 
tion representative of a croSS Section taken from the exterior 
Surface of another penetrating tip according to the present 
invention. 

0035 FIG. 14 is a longitudinal view in partial section and 
cutaway of yet another preferred embodiment of the present 
invention showing the penetrating tip in an operative posi 
tion relative to a trocar sleeve. 

0036 FIG. 15 is a perspective view in partial cutaway of 
yet another preferred embodiment of the present invention 
directed to Structural components associated with a trocar 
assembly embodying the instrument of the present inven 
tion. 

0037. Like reference numerals refer to like parts through 
out the Several views of the drawings. 

DETAILED DESCRIPTION OF THE 
INVENTION IN PREFERRED EMBODIMENTS 

0038. As shown in the accompanying Figures, the present 
invention is directed towards a medical instrument of the 
type Structured for use in minimally invasive Surgery, Such 
as laparoscopic or endoscopic Surgery. Moreover, the instru 
ment of the present invention is preferably, but not neces 
Sarily, embodied in a trocar assembly, Such as, but in no way 
limited to, the trocar assemblies shown in FIGS. 1, 2, 12, 14 
and 15 and generally indicated as 10 and 10", which assem 
blies depict a distinctive shape developed by and proprietary 
to Taut, Inc. of Geneva, Ill. 
0039. A trocar assembly, whether that indicated by ref 
erence numeral 10, 10' or another, typically includes a trocar 
housing 12, which may include a connector Structure 14 
communicating with the interior of the housing 12 and 
Structured to establish interconnection with a Supply of fluid, 
Such as carbon dioxide gas, used to inflate a body cavity as 
typically performed during laparoscopic or endoscopic Sur 
gery. Trocar assembly 10, 10' also includes an elongated 
cannula or trocar sleeve 16 dimensioned and Structured to 
removably receive an obturator 20, perhaps best shown in 
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FIGS. 3-5, comprising an elongated shaft 26, along the 
interior, centrally disposed passage or lumen associated with 
the sleeve 16. The elongated shaft 26 has a penetrating tip, 
generally indicated as 22, Secured to the distal end of shaft 
26 and extending outwardly from a distal open end 18 of the 
trocar sleeve 16. 

0040. It is pointed out that the present invention can be 
utilized with trocar assemblies, such as 10 and 10' as well as 
others. While the trocar assemblies shown in FIGS. 1, 2 and 
15 appear to be Substantially equivalent Structures, they 
differ from one another primarily in the Structural configu 
ration of the obturators 20 and 20', and mostly in the 
Structure of the respective penetrating tipS 22 and 22". Also, 
in each of the embodiments of FIGS. 1, 2 and 15 it is 
preferred that a mounting hub 24 be connected or Secured to 
a proximal end of the trocar sleeve 16, adjacent and/or 
contiguous to the trocar housing 12. AS explained hereinaf 
ter with primary reference to FIG. 15, the mounting hub 24, 
Secured to a proximal end of the trocar sleeve 16, is 
Structured for mounting or interconnection with an end 
portion or gripping portion 25 Secured to a proximal end 25 
of the elongated shaft 26 defining the obturator 20. 
0041 AS indicated above, the preferred embodiments of 
the present invention includes the elongated Shaft 26, at least 
partially defining the obturator 20. The shaft 26 or 26, has a 
distal end integrally formed with or otherwise fixedly con 
nected or Secured to the corresponding penetrating tip 22 or 
22". The elongated shaft 26 also has a proximal end 25 
which is oppositely disposed to the penetrating tip 22 and 
which is preferably Secured to the gripping portion 25, as 
noted above and in FIG. 15. While the elongated shafts 26 
and 26' are primarily disclosed as including a Solid material 
construction, it is emphasized that either may include a 
Substantially hollow, elongated configuration terminating in 
the respective penetrating tip 22 or 22". Alternatively, the 
penetrating tips 22, 22, of the various embodiments may be 
formed to be substantially or at least partially hollow. It is to 
be understood that the penetrating tips 22, 22' may have a 
variety of other interior Structures, Such as being Solid or at 
least partially Solid. 
0042. With primary reference now to the embodiment of 
FIG. 1, FIGS.3 through 5, and FIG. 14, the shaft 26 of the 
present invention comprises the penetrating tip 22 having a 
base 28 integrally formed with or otherwise fixedly secured 
to the distal end of shaft 26. The opposite end of the 
penetrating tip 22 terminates in a distal extremity generally 
indicated as 30. Further, the penetrating tip 22 has an 
exterior Surface extending continuously between the base 28 
and the distal extremity 30. The distal extremity 30 may be 
more specifically defined as an “apex'32 which may be 
Structured to have, but does not necessarily require, a 
Slightly blunted configuration. However, the apex 32 may 
also assume a variety of other configurations, Such as that 
shown in the embodiment of FIG. 2 and indicated as 32". 
That is, while the term “point” may be used to describe an 
apex 32, this is not necessarily meant to define a true, 
Sharply point Structure. On the contrary, in the most pre 
ferred embodiments, the apex 32 and/or 32 is structured to 
be Sufficiently blunt to eliminate or Significantly reduce the 
danger of inadvertent puncturing of a patient's organ once 
the penetrating tip has passed through exterior bodily tissue 
and entered into the patient's abdominal cavity. In that the 
apex 32 and 32 of the inventive penetrating tip 30 may 
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assume a variety of different Structural configurations, all of 
which are intended to facilitate the clean, efficient passage 
through the outer body wall of a patient, the term apex, 
rather than point, is used to generically and more accurately 
describe each of the plurality of tip configurations. Further, 
the apex 32, 32, regardless of its specific shape, may be 
defined as a convergent locale of the exterior surface 40 of 
each of the corresponding penetrating tips 22, 22", as the 
exterior surface 40 extends from the respective bases 28, 28 
to and including the distal extremity 30, 30'. 

0043 Still referring to FIGS. 1, 3 through 5 and 14, the 
invention in the more preferred embodiments comprise the 
apex 32 being disposed coincident with the central, longi 
tudinal axis 27 of the elongated shaft 26, or more precisely, 
a linear extension 27 of the central longitudinal axis 27. 
Further, at least one preferred embodiment comprises the 
exterior Surface 40 including at least two Surface Segments 
42 and 44. As shown in FIGS. 3 and 4, the surface segments 
42 and 44 are at least minimally Segregated by two at least 
partially, oppositely disposed and curved edge portions 46 
and 48. The edge portions 46 and 48 may be specifically 
shaped or configured to define cutting and/or dilating edges 
and extend along at least a portion of the distance between 
the apex 32,32' and the base 28, 28. 
0044) For example, the longitudinal curvilinear configu 
ration of the Surface Segments 42 and 44 are preferably at 
least partially defined by a complex curve. In turn, the 
complex curvilinear configuration of each of the Surface 
Segments 42 and 44, as viewed longitudinally from the apex 
32 to the base 28, comprises at least one substantially 
concave Segment 49 and either a linear or minimally convex 
curve portion or section 49", shown in FIG. 5. As a result, the 
overall configuration of the exterior Surface of the penetrat 
ing tip 22 and its cooperative Structuring with the apex 32 
facilitates the forming and Subsequent enlargement of an 
acceSS opening in the body wall of a patient, without 
requiring a heavily applied, inwardly directed, linear push 
ing force. AS Such, the acceSS opening is formed in a manner 
more of a dilating action, which minimizes cutting of and/or 
other damage to bodily tissue as the penetrating tip 22, as 
well as a portion of the shaft 26 and/or sleeve 16 passes 
through the acceSS opening into a patient's abdominal cavity 
or other anatomical Structure. 

0045. In the more preferred embodiments of the present 
invention, the exterior Surface 40 of the penetrating tip 22 
has a transverse or perpendicular croSS Section which is 
substantially elliptical. It is to be understood that the term 
“Substantially elliptical,” when referring to the croSS Sec 
tional configuration of the exterior surface 40 or the trans 
verse circumferential configuration thereof, is not meant to 
be limited to a true or precise elliptical configuration, only. 
To the contrary, the Substantially elliptical configuration of 
the penetrating tip 22 or 22' may assume differently shaped 
exterior surfaces and yet still be included or intended for 
inclusion within the phrase “Substantially elliptical,” as used 
herein. 

0046) To better illustrate this, reference will is now made 
to FIGS. 13, 13A, 13B and 13C. As represented therein, 
FIG. 13 is a schematic representation of a true or precise 
elliptical configuration, indicated as 100. This elliptical 
configuration or ellipse 100 includes a primary longitudinal 
dimension 102 and a primary transverse dimension 104. 
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Upon reviewing the various embodiments of the penetrating 
tip disclosed herein (such as 22, 22, 64, etc.), it will be noted 
that the Size of the croSS Sectional configuration of the 
exterior surface 40 will change. In other words, the size of 
the croSS Section taken from any given penetrating tip 22, 
22', etc. will be larger or Smaller dependent upon whether the 
section is taken closer to the apex 32 or closer to the base 28. 
This is due to the converging Structure of the exterior Surface 
40 as it extends from the base 28 to the apex 32. 
0047. Therefore, with reference to FIG. 13, the term 
“Substantially elliptical” configuration is meant to include 
variations in the shape of the Sectional configuration of the 
exterior surface 40, due to the fact that either the primary 
longitudinal dimension 102 may be longer or shorter and/or 
the primary transverse dimension 104 may be longer or 
Shorter. The result is a Sectional configuration of the exterior 
Surface 40, which while not precisely conforming to a 
precise elliptical configuration, Schematically represented as 
100, may still be considered a substantially elliptical con 
figuration even though the Overall shape is characterized by 
a flattened, elongated, oblong or other elliptical configura 
tion having a variant shape. 
0.048. In order to further clarify that the intended meaning 
of the term “substantially elliptical” when referring to the 
penetrating tip’s exterior Surface 40 can apply to varied 
equivalent shapes, reference is now made to FIGS. 13-A, 
13-B and 13-C. It is emphasized that the schematic repre 
Sentations illustrated in these Figures are intended to be 
representative only of a plurality of possible “Substantially 
elliptical” configurations which the exterior surface 40 may 
assume. In these Figures, a true or precise elliptical con 
figuration is indicated in phantom lines and marked with 
reference numeral 100' and the exterior Surface is shown in 
a variety of different shapes as Schematically represented at 
40', 40" and 40" respectively, in FIGS. 13A, 13B and 13C. 
These Figures illustrate that the specific shape(s) of the 
representative exterior surface configurations 40', 40" and 
40", etc. generally conform to the true elliptical configura 
tion 100', and therefore, are intended to be included within 
the generically descriptive term “Substantially elliptical.” 
With specific reference to FIG. 13A, the exterior surface 40' 
may include a plurality of linear Segments 106 intercon 
nected to one another to form a continuous, closed configu 
ration. FIG. 13B is representative of an exterior surface 40" 
including a plurality of plane curves, or more specifically, 
curvilinear segments 108 connected to a plurality of linear 
segments 106. The embodiment of FIG. 13C discloses the 
exterior Surface 40" having at least one elongated plane 
curve or curvilinear Segment 110 interconnected with at least 
one but preferably a plurality of linear segments 106 to 
collectively form a continuous, closed configuration. 
0049. In the various preferred embodiments of the pen 
etrating tip 20, 20', 64, etc., of the present invention, the 
croSS Sectional configuration of the exterior Surface 40 is 
preferably oriented transverse or perpendicular to the linear 
extension 27 of the central longitudinal axis 27 of the shaft 
26. Also, the croSS Section or an infinite number of Such 
croSS Sections extend along at least a majority of the length 
of the penetrating tip 22, as demonstrated by the Schematic 
and representative cross-sectional configurations in FIGS. 
5B, 5C and 5D. Again, it is to be emphasized that the cross 
sectional configurations of FIGS. 5B through 5D are sche 
matic representations and may be defined by other than a 
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true or precise or elliptical configuration Such as that dis 
closed in, but not limited to, FIGS. 13A through 13C. 
Further by way of reference, the perpendicular croSS-Sec 
tional configuration of the base 28, taken along the imagi 
nary line 5A-5A, may be, but does not in all cases have to 
be, defined by a circumferential configuration in the form of 
a circle. 

0050. It is pointed out that some variation in the substan 
tially elliptical configuration of the croSS Section of the 
exterior Surface of the penetrating tip may also be due to the 
existence of the aforementioned, Segregating edge portions 
46 and 48. As set forth above, the structure of the edge 
portions 46 and 48 may vary as they may or may not be 
Structured to Serve as cutting edges. Accordingly, the oppo 
Site ends of each of the representative elliptical configura 
tions shown in FIGS. 5B, 5C, and 5D may also be varied to 
more accurately represent the inclusion of the edge portions 
46 and 48. These edges may vary in cross-sectional con 
figuration from a true cutting edge, as best demonstrated in 
FIG. 3, to a more rounded configuration, as indicated by the 
representative elliptical shapes of FIGS. 5B, 5C and 5D. 
0051. The various embodiment of the present invention, 
however, will preferably provide for efficient penetration of 
the Outer bodily tissue and passage there-through in a 
manner which minimizes the danger of inadvertent punc 
turing of internal organs. More specifically, Such initial 
penetration and passage of the either of the tipS 22 and 22 
as well as the respective shafts 26 and 26' and/or sleeve 16 
will ideally be accomplished by the exertion of only a 
minimal amount of a linearly directed, "pushing force on 
the instrument. Instead, penetration may be facilitated by 
applying a twisting motion, and preferably a back and forth 
or “reciprocal twisting motion, to the device. In the more 
preferred embodiment incorporating a Somewhat blunted 
point or apex 32 or 32", the chances are minimized of 
inadvertently puncturing and/or damaging an internal organ 
Subsequent to the penetrating tip 22 or 22 passing through 
the exterior bodily tissue and into the body cavity in which 
the organ is located. With primary reference now to the 
embodiment of FIGS. 2 and 6 through 8, one distinguishing 
Structural feature is the location of the apex 32 in an 
eccentric or laterally Spaced, off-set relation to an imaginary 
co-linear extension of the central longitudinal axis of the 
shaft 26'. Accordingly, the exterior surface 40 comprises two 
Surface Segments 42 and 441 which are non-Symmetrical, in 
that Surface Segment 42" has a significantly Smaller overall 
dimension than that of the Surface Segment 44'. As a result, 
the base 28' has a circumferential configuration preferably 
defined by an elongated ellipse, Schematically represented in 
FIG. 8A and taken along lines 8A-8A of FIG. 8. 
0.052 Similar to the embodiment of FIGS. 1 and 3 
through 5, both of the exterior surface segments 42 and 44 
have a longitudinal curvilinear configuration defined by a 
longitudinally oriented complex curve including at least a 
minimally concave portion 49" and a linear portion 49". 
Similarly, the Surface Segments 42 and 44' are at least 
minimally Segregated from one another through the provi 
Sion of the elongated curved edges 46' and 48, extending 
from the apex 32' towards the base 28' and at least along a 
majority of the length of the penetrating tip 22. The edges 
46' and 48" may have a more rounded or transversely curved 
configuration than that of the embodiment of FIG. 3, 
thereby providing a Somewhat “blunted” edge configuration 
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46' and 48' which, differs from the edge portions 46 and 48 
of the embodiment of FIG. 3. 

0053. However, the exterior surface 40 of the embodi 
ment of FIGS. 2 and 6 through 8 is structured to define an 
overall exterior Surface configuration shaped to enlarge or at 
least partially dilate an acceSS opening formed in the outer 
body wall by the penetrating tip 22, while minimizing any 
cutting, Severing or damaging of the contiguous bodily 
tissue Surrounding the formed access opening. Such a pre 
ferred Structural configuration is further demonstrated in 
FIGS. 8B, 8C and 8D which represent a transverse circum 
ferential configuration of the exterior Surface 40 as also 
being Substantially elliptical, within the intended meaning of 
this term, as has been described herein. 
0054 As with the embodiment of FIGS. 1 and 3 through 
5, the opposite ends of the representative elliptical configu 
rations of the perpendicular croSS-Sections of the penetrating 
tip 22 shown in FIGS. 8B, 8C, and 8D, may be more 
precisely represented by narrowing the opposite ends to 
more accurately represent the edges 46' and 48". Also, Since 
the apex 32' is laterally off-set from the central longitudinal 
axis of the shaft 26", the apex 32' is not centered or centrally 
coincident with any of the elliptically configured croSS 
sections represented in FIGS. 8A through 8D. To the 
contrary, in the embodiment of FIG. 5, the apex 32 is 
coincident to the linear extension of the central longitudinal 
axis of the shaft 26 and would therefore be substantially 
centered relative to the circular cross-section of the base 28, 
as shown in FIG. 5A, as well as the elliptically configured 
cross-sections of FIGS. 5B through 5D. 
0.055 Another preferred embodiment of the penetrating 
instrument of the present invention is shown in FIGS. 9 
through 12 and comprises an obturator 60 including an 
elongated Shaft 62 having a penetrating tip 64 integrally 
formed with or otherwise Secured to the distal end of shaft 
62. Penetrating tip 64 includes a base 66, which in the 
preferred embodiments of FIGS. 9 through 12, is extended 
along a predetermined angular orientation of generally about 
45 degrees relative to a central longitudinal axis of the shaft 
62, schematically indicated as 68 in FIG. 10. The base 66 is 
integrally or otherwise attached to the distal end of the 
elongated Shaft 62, as shown. The opposite end of the 
penetrating tip 64 terminates in a distal extremity generally 
indicated as 70, and more Specifically, defined by an apex 
72. One feature of this embodiment is the disposition of the 
apex 72 coincident with the central longitudinal axis 68 of 
the shaft 62, or more precisely, a linear extension 68' of the 
central longitudinal axis 68. 
0056. Additional structural features of this preferred 
embodiment include the exterior Surface 74 including lon 
gitudinally extending, curved exterior Surface Segments 76 
and 78. Due at least in part to the angular orientation of the 
base 66, the exterior Surface segments 76 and 78 have 
different lengths, as best shown in FIG. 10, and are non 
Symmetrical even though the apex 72 is disposed coincident 
with the central longitudinal axis 68 or the linear extension 
thereof 68'. 

0057 Referring now to both FIGS. 10 and 11, the 
exterior Surface 74 of the penetrating tip 64, particularly 
including the exterior Surface Segments 76 and 78, can 
define an at least partially concave, conveX and/or complex, 
longitudinal extending curve(s). As a result, the perpendicu 
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lar croSS-Sectional configuration of the penetrating tip 64, 
Such as along Schematic cross-section lines 80 and 82, 
comprises a Substantially elliptical configuration. These 
elliptical configurations of sections 80 and 82 are also meant 
to be schematically representative of a variety of different 
shapes intended to be included within the meaning of the 
generic term “Substantially elliptical,” as has already been 
discussed in detail. 

0058 As noted, structural differences of the embodiment 
of FIGS. 9 through 12 include the apex 72 being coincident 
with the longitudinal axis 68,681 of the shaft 62, rather than 
being off-set therefrom. In addition, the complex curve of at 
least one of the exterior surface segments 76 or 78 would 
preferably include an elongated concave configuration 
extending from the apex 70 to towards the base 66 in order 
to facilitate the penetrating capabilities of the penetrating tip 
64. A concave configuration of one or both of the exterior 
Surface Segments 74 and 76 may be important, especially 
when the apex 72 assumes a more blunted shape as opposed 
to a Sharpened point. It is further emphasized that the 
exterior Surface 74, including the exterior Surface Segments 
76 and 78 may vary from that shown in FIGS. 10 and 11. 
Accordingly, dependent upon the configurations of the exte 
rior Surface 74, any of an infinite number of perpendicular 
Sections, Such as those taken along Schematic lines 80 and 
82, will have the aforementioned substantially elliptical 
configuration. Also, the centers as at 80' and 82 of the 
respective elliptical configurations as shown in FIGS. 10 
and 11 may be disposed along an imaginary straight line as 
at 86 and/or along an imaginary curved line as at 88. 

0059. As set forth above, the apex 72 may be somewhat 
blunted rather than a true sharpened point, and thereby, as 
illustrated in FIG. 11, be at least partially defined by an end 
ellipse 84. Again, the location of the centers 80' and 82 as 
well as the center 841 of the end ellipse 84 may be disposed 
along a Straight line 86 or a curved line 88 depending, at 
least in part, on the overall exterior Surface configuration 74, 
while the apex and/or the center point 841 of the end ellipse 
84 remains coincident with the longitudinal axis 68, 68. 
Naturally, as with the embodiments of FIGS. 1 through 8, 
the obturator 60 may be of the type to be used in combina 
tion with a trocar assembly generally indicated as 10 includ 
ing the elongated trocar sleeve 16 as shown in both FIGS. 
1 and 12. 

0060 Still referring to the embodiments shown in FIGS. 
9 through 11, it is noted that the base 66, being angularly 
oriented at a preferred angle of 45 degrees relative to the 
longitudinal axis 68 and 68", defines an elliptical configu 
ration somewhat similar to that shown in the embodiment of 
FIG. 8A. The precise shape of the preferred elliptical 
configuration will, of course, vary, dependent on the angular 
orientation of the base 66 relative to the longitudinal axis 68 
being greater or less than the preferred 45 degree angle of 
incline, as indicated. 

0061 Another feature of at least one preferred embodi 
ment of the present invention is shown in FIG. 14, wherein 
the laparoscopic instrument is embodied in a trocar assem 
bly 10 having a trocar sleeve 16 with an open distal end 18. 
As will also be explained with regard to the embodiment of 
FIG. 15, the elongated shaft 26 is positioned within the 
interior passage of the sleeve 16 and is longitudinally 
dimensioned to facilitate the positioning of the penetrating 
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tip 22 in an operative position having a most preferred 
orientation. This operative position is at least partially 
defined by the penetrating tip 22 being disposed in a 
“closing” relation to the open distal end 18 so as to restrict 
or block the passage of any unwanted material, Such as body 
tissue, from passing through the open distal end 18 into the 
interior of the sleeve 16. The aforementioned operative 
position may be further defined by the penetrating tip 22, 
and more specifically the base 28 thereof, having a common 
angular orientation relative to the open distal end 18, or 
more specifically the plane defined by the open distal end 18, 
as Schematically represented by the plane or Section line 18'. 
0.062 Accordingly, when the penetrating tip 22 is in the 
aforementioned operative position, the base 28 of the pen 
etrating tip 22 is Substantially aligned with the open end 18 
and the plane 18' defined thereby. The closing or blocking 
relation between the base 28 and the open end 18 is 
facilitated by the base having a Somewhat common trans 
verse dimension to the open end 18, thereby effectively 
filling, blocking or closing the open end 18, when the 
penetrating tip 22 is in the preferred, operative position, as 
shown in FIG. 14. Further, in this preferred embodiment the 
base 28 of the penetrating tip 22 is disposed at a predeter 
mined angular orientation relative 9 to the central axis 27 of 
the Shaft 26. This angular orientation corresponds to Sub 
Stantially the Same angular orientation of the plane of the 
open distal end 18, Schematically demonstrated by the plane 
or section line 18". Therefore, the aforementioned operative 
position of the penetrating tip 22 may be further defined by 
the penetrating tip 22, and more specifically, the base 28 
being oriented at the same angle of inclination as the open 
end 18. 

0.063 AS set forth above, the obturator 20 and in particu 
lar, the elongated Shaft 26 is Selectively positioned within the 
interior passage or lumen of the trocar sleeve 16. The shaft 
26 can be rotated within, as well as longitudinally positioned 
within the interior of the sleeve 16. In order to properly 
position the shaft 26 relative to the sleeve 16 Such that the 
operative position of the penetrating tip 22 is accomplished, 
the shaft 26 includes the aforementioned gripping portion 25 
secured or otherwise connected to the proximal end 25 
thereof. To facilitate a precise positioning of the shaft 26, in 
a manner which is convenient to a Surgeon, the present 
invention includes an indexing assembly, generally indi 
cated as 90, which is preferably mounted at least partially on 
the gripping portion 25 and partially on the mounting hub 
24. As set forth above, the mounting hub 24 may be 
connected to the trocar housing and/or may at least partially 
defines the proximal end of the trocar sleeve 16. More 
specifically, the indexing assembly 90 includes a first index 
ing member 91 and a Second indexing member 92 respec 
tively formed on the gripping portion 25 and the mounting 
hub 24. When the trocar assembly 10 is in use, the physician 
or other medical perSonnel places the elongated shaft 26 on 
the interior of the trocar Sleeve 16 while exerting a pushing 
and/or rotating force on the gripping portion 25. Proper 
angular alignment between the penetrating tip 22 and the 
sleeve 16, and more specifically, between the base 28 and the 
plane 18' of the open distal end 18 is accomplished when the 
first and second indexing members 91 and 92 are brought 
into aligned registry with one another. 
0064. Further structural features of this preferred 
embodiment includes the provision of a stop structure. AS Set 
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forth above, the longitudinal dimension of the shaft 26 is 
Such as to dispose the penetrating tip 22 in the aforemen 
tioned operative position as demonstrated in FIG. 14. The 
operative position is at least partially obtained when the 
shaft 26 is fully extended through the mounting hub 24, 
trocar housing 12 and remainder of the sleeve 16. To 
facilitate proper positioning of the Shaft 26 in this manner, 
a Stop member as at 93 is mounted on the positioning 
member 25. The stop member 93 is disposed to abut and 
come into “stopping engagement with a portion of the 
mounting hub 24, Such as about the periphery thereof as at 
24. 

0065 Accordingly, when indexing members 91 and 92 
are aligned in the manner Set forth above and when the Stop 
member 93 engages the predetermined, interruptive portion 
of the proximal end of the Sleeve 16, Such as the periphery 
24 of the mounting hub 24, the medical perSonnel are Sure 
that the instrument is operatively assembled and that the 
penetrating tip 22 is in the aforementioned operative posi 
tion. 

0066. A connecting or locking assembly may also be 
included and may comprise one or more connecting or 
locking tabs 94, which may be biased due to the structure or 
the material from which the tabs 94 are formed. The con 
necting tabS 94 are disposed and dimensioned to be remov 
ably received within connecting compartments or recesses 
95 correspondingly disposed within the hub 24 or other 
portion of the proximal end of the trocar sleeve 16, depen 
dent on the type of the trocar assembly 10, 10" etc. being 
utilized. 

0067 Since many modifications, variations and changes 
in detail can be made to the described preferred embodiment 
of the invention, it is intended that all matters in the 
foregoing description and shown in the accompanying draw 
ings be interpreted as illustrative and not in a limiting Sense. 
Thus, the scope of the invention should be determined by the 
appended claims and their legal equivalents. 
0068. Now that the invention has been described, 

1. A laparoscopic instrument comprising: 
a) a trocar assembly including an elongated sleeve having 

an open distal end, 
b) an elongated shaft movably disposed within said sleeve 

and including a penetrating tip Secured to one end 
thereof, 

c) said penetrating tip including an apex and a base and an 
exterior Surface extending there between, and 

d) Said exterior Surface having a cross Section comprising 
a Substantially elliptical configuration extending along 
at least a majority of Said penetrating tip between Said 
base and Said apex. 

2. (canceled) 
3.Alaparoscopic instrument as recited in claim 1 wherein 

Said croSS Section is oriented transverse to a length of Said 
penetrating tip. 

4. Alaparoscopic instrument as recited in claim 1 wherein 
Said croSS Section is oriented perpendicular to a central 
longitudinal axis of Said shaft. 

5. Alaparoscopic instrument as recited in claim 1 wherein 
Said croSS Section is oriented transverse to a length of Said 
penetrating tip. 
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6. Alaparoscopic instrument as recited in claim 1 wherein 
Said croSS Section is oriented perpendicular to a central 
longitudinal axis of Said shaft. 

7. Alaparoscopic instrument as recited in claim 1 wherein 
Said base is disposed at an angular orientation relative to a 
central longitudinal axis of Said shaft. 

8. Alaparoscopic instrument as recited in claim 7 wherein 
Said apex is linearly coincident with the central longitudinal 
axis of Said shaft. 

9. Alaparoscopic instrument as recited in claim 7 wherein 
Said angular orientation is Substantially 45 degrees. 

10. A laparoscopic instrument as recited in claim 7 
wherein Said base comprises a Substantially elliptical con 
figuration. 

11. A laparoscopic instrument as recited in claim 7 
wherein Said exterior Surface of Said penetrating tip com 
prises at least two Surface Segments extending longitudinally 
between Said apex and Said base, Said two Surface Segments 
having different lengths. 

12. laparoscopic instrument as recited in claim 11 wherein 
Said apex is linearly coincident with the central longitudinal 
axis of Said shaft. 

13. A laparoscopic instrument as recited in claim 11 
wherein each of Said Surface Segments comprises a Substan 
tially concave configuration extending along at least a 
portion of a length thereof. 

14. A laparoscopic instrument as recited in claim 11 
wherein Said base comprises a Substantially elliptical con 
figuration. 

15. A laparoscopic instrument as recited in claim 1 
wherein Said base comprises a Substantially circular croSS 
Sectional configuration. 

16. A laparoscopic instrument as recited in claim 1 
wherein Said Substantially elliptical configuration comprises 
a plane curve. 

17. A laparoscopic instrument as recited in claim 16 
wherein Said plane curve includes at least one Substantially 
linear Segment connected thereto. 

18. A laparoscopic instrument as recited in claim 16 
wherein Said plane curve includes a plurality of Substantially 
linear Segments connected thereto. 

19. A laparoscopic instrument as recited in claim 1 
wherein Said elliptical configuration comprises at least one 
curvilinear Segment and at least one Substantially linear 
Segment connected to Said curvilinear Segment. 

20. A laparoscopic instrument as recited in claim 19 
wherein Said Substantially elliptical configuration comprises 
a plurality of linear Segments interconnected to Said curvi 
linear Segment and to one another. 

21. A laparoscopic instrument as recited in claim 19 
wherein Said Substantially elliptical configuration comprises 
a plurality of linear Segments and a plurality of curvilinear 
Segments interconnected to one another. 

22. A laparoscopic instrument as recited in claim 21 
wherein Said plurality of linear Segments and Said plurality 
of curvilinear Segments are collectively interconnected to 
define a continuous configuration. 

23. A laparoscopic instrument as recited in claim 19 
wherein Said elliptical configuration comprises a plurality of 
curvilinear Segments. 

24. A laparoscopic instrument as recited in claim 1 
wherein Said Substantially elliptical configuration comprises 
a plurality of linear Segments interconnected together and 
collectively defining a continuous configuration. 
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25. An instrument Structured for use in laparoscopic 
Surgery, Said instrument comprising: 

a) a trocar assembly including an elongated sleeve having 
an open distal end and an elongated Shaft disposable 
within Said sleeve, 

b) a penetrating tip Secured to a distal end of Said shaft and 
disposable in a predetermined operative position rela 
tive to Said sleeve, 

c) said penetrating tip comprising a base and a apex and 
an exterior Surface extending there between, 

d) said operative position comprising a portion of Said 
penetrating tip disposed in Substantially closing rela 
tion to Said open distal end, and 

e) said exterior Surface having a cross Section comprising 
a Substantially elliptical configuration extending along 
at least a majority of Said penetrating tip between Said 
base and Said apex. 

26. (canceled) 
27. An instrument as recited in claim 25 wherein said 

croSS Section is oriented Substantially perpendicular to a 
central longitudinal axis of Said shaft. 

28. An instrument as recited in claim 25 wherein said 
operative position further comprises Said base disposed in 
Substantially aligned relation with Said open distal end. 

29. An instrument as recited in claim 28 wherein said base 
and Said open distal end are correspondingly dimensioned, 
Said base disposable in Said closing relation to Said open 
distal end. 

30. An instrument as recited in claim 29 wherein said 
closing relation is defined by Said base being disposed to 
prevent passage of tissue through Said open distal end into 
Said sleeve. 

31. An instrument as recited in claim 28 wherein said 
operative position further comprises Said base and Said open 
distal end having a common angular orientation relative to 
a central longitudinal axis of Said shaft. 

32. An instrument as recited in claim 25 wherein Said apex 
is linearly coincident with a central longitudinal axis of Said 
shaft. 

33. (canceled) 
34. (canceled) 
35. (canceled) 
36. (canceled) 
37. (canceled) 
38. (canceled) 
39. (canceled) 
40. Alaparoscopic instrument comprising: 

a) a trocar assembly including an elongated sleeve having 
an open distal end, 

b) an elongated shaft movably disposed within said sleeve 
and including a penetrating tip Secured to one end 
thereof, 

c) said penetrating tip including an apex and a base and an 
exterior Surface extending there between, 

d) said base comprising a Substantially circular cross 
Sectional configuration, and 
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e) said exterior Surface having a cross Section comprising 
a Substantially elliptical configuration along at least a 
portion of Said penetrating tip between Said base and 
Said apex. 

41. A laparoscopic instrument comprising: 
a) a trocar assembly including an elongated sleeve having 

an open distal end, 
b) an elongated shaft movably disposed within said sleeve 

and including a penetrating tip Secured to one end 
thereof, 

c) said penetrating tip including an apex and a base and an 
exterior Surface extending there between, 

d) said base disposed at an angular orientation relative to 
a central longitudinal axis of Said shaft, 

May 19, 2005 

e) said exterior Surface of Said penetrating tip comprising 
at least two Surface Segments extending longitudinally 
between Said apex and Said base, Said two Surface 
Segments having different lengths, 

f) each of Said Surface Segments comprising a Substan 
tially concave configuration extending along at least a 
portion of a length thereof, and 

g) Said exterior Surface having a cross Section comprising 
a Substantially elliptical configuration along at least a 
portion of Said penetrating tip between Said base and 
Said apex. 


