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LAPAROSCOPIC INSTRUMENT AND 
TROCAR SYSTEM AND RELATED 

SURGICAL METHOD 

FIELD OF THE INVENTION 

[0001] The present invention relates to surgical instru 
ments, and particularly to laparoscopic instruments, Which 
facilitate the performance of laparo scopic procedures entirely 
through the umbilicus. 

BACKGROUND 

[0002] Abdominal laparoscopic surgery gained popularity 
in the late l980’s, When bene?ts of laparoscopic removal of 
the gallbladder over traditional (open) operation became evi 
dent. Reduced postoperative recovery time, markedly 
decreased post-operative pain and Wound infection, and 
improved cosmetic outcome are Well established bene?ts of 
laparoscopic surgery, derived mainly from the ability of lap 
aroscopic surgeons to perform an operation utiliZing smaller 
incisions of the body cavity Wall. 
[0003] Laparoscopic procedures generally involve insuf 
?ation of the abdominal cavity With CO2 gas to a pressure of 
around 15 mm Hg. The abdominal Wall is pierced and a 5-10 
mm in diameter straight tubular cannula or trocar sleeve is 
then inserted into the abdominal cavity. A laparoscopic tele 
scope connected to an operating room monitor is used to 
visualiZe the operative ?eld, and is placed through (one of) the 
trocar sleeve(s). Laparoscopic instruments (graspers, dissec 
tors, scissors, retractors, etc.) are placed through tWo or more 
additional trocar sleeves for the manipulations by the surgeon 
and surgical assistant(s). 
[0004] Recently, so-called “mini-laparoscopy” has been 
introduced utiliZing 2-3 mm diameter straight trocar sleeves 
and laparoscopic instruments. When successful, mini-lap 
aroscopy alloWs further reduction of abdominal Wall trauma 
and improved cosmesis. HoWever, instruments used for mini 
laparoscopic procedures are generally more expensive and 
fragile. Because of their performance limitations, due to their 
smaller diameter (Weak suction-irrigation system, poor dura 
bility, decreased video quality), mini-laparoscopic instru 
ments can generally be used only on selected patients With 
favorable anatomy (thin cavity Wall, feW adhesions, minimal 
in?ammation, etc.). These patients represent a small percent 
age of patients requiring laparoscopic procedure. In addition, 
smaller, 2-3 mm, incisions may still cause undesirable cos 
metic outcomes and Wound complications (bleeding, infec 
tion, pain, keloid formation, etc.). 
[0005] Since the bene?ts of smaller and feWer body cavity 
incisions are proven, it Would be attractive to perform an 
operation utiliZing only a single incision in the navel. An 
umbilicus is the thinnest and least vasculariZed, and a Well 
hidden, area of the abdominal Wall. The umbilicus is gener 
ally a preferred choice of abdominal cavity entry in laparo 
scopic procedures. An umbilical incision can be easily 
enlarged (in order to eviscerate a larger specimen) Without 
signi?cantly compromising cosmesis and Without increasing 
the chances of Wound complications. The placement of tWo or 
more standard (straight) cannulas and laparoscopic instru 
ments in the umbilicus, next to each other, creates a so-called 
“chopstick” effect, Which describes interference betWeen the 
surgeon’s hands, betWeen the surgeon’s hands and the instru 
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ments, and betWeen the instruments. This interference greatly 
reduces the surgeon’s ability to perform a described proce 
dure. 
[0006] Thus, there is a need for instruments and trocar 
systems, Which alloW laparoscopic procedures to be per 
formed entirely through the umbilicus While at the same time 
reducing or eliminating the “chopstick effect”. A laparo 
scopic procedure performed entirely through the umbilicus, 
using the laparoscopic instruments and trocar system accord 
ing to an embodiment of the present invention, alloWs one to 
accomplish the necessary diagnostic and therapeutic tasks 
While further minimiZing abdominal Wall trauma and improv 
ing cosmesis. 

SUMMARY OF THE INVENTION 

[0007] A general object of the present invention is to pro 
vide a laparoscopic instrument and an instrument or cannula 
holder for use in the performance of laparoscopic procedures, 
for instance, entirely through the umbilicus. 
[0008] A more speci?c object of the present invention is to 
provide a laparoscopic instrument, Which may markedly 
increase the Workspace betWeen the laparoscopic instruments 
and betWeen the hands of the surgeon Where more than one 
instrument shaft is inserted through the same opening in the 
patient’s abdominal Wall. 
[0009] A more general object of the present invention is to 
provide a laparoscopic instrument that has enhanced opera 
tional ?exibility to facilitate the performance of laparoscopic 
surgical procedures. 
[0010] A related object of the present invention is to pro 
vide a cannula or instrument holder utiliZable in combination 
With such a laparoscopic instrument to facilitate the perfor 
mance of a laparoscopic procedure through a single opening 
in the patient’s abdominal Wall, for instance, in the patient’s 
umbilicus. 
[0011] Another object of the present invention is to provide 
generally S-shaped laparoscopic instruments. 
[0012] In one embodiment of the present invention, a stand 
alone laparoscopic medical instrument insertable through a 
laparoscopic trocar sleeve comprises an elongate shaft, an 
operative tip disposed at one end of the shaft, and an actuator 
disposed at an opposite end of the shaft, the actuator being 
operatively connected to the operative tip via the shaft for 
controlling the operation of the operative tip. The shaft has a 
proximal end portion and middle portion and a distal end 
portion, at least the distal end portion being independently 
bendable to form a C shape. The distal segments of the shaft 
are rotatable about a longitudinal axis at least at one location 
along the instrument’s shaft, preferably at the operative tip or 
proximal to the operative tip. 
[0013] Pursuant to additional features of the present inven 
tion, the distal end portion of the instrument shaft is continu 
ously bendable into a smoothly curved C-shaped con?gura 
tion, While a lock is operatively connected to the shaft for 
releasably maintaining the C-shaped curved con?guration. 
Moreover, the distal end portion may be provided With an 
articulated joint, Whereby the distal end portion is sWingable 
relative to the middle portion of the shaft. The proximal end 
portion may also independently bendable to form a C shape. 
[0014] In a further embodiment of the present invention, a 
stand-alone laparoscopic medical instrument insertable 
through a laparoscopic trocar sleeve comprises an elongate 
shaft, an operative tip disposed at one end of the shaft, and an 
actuator disposed at an opposite end of the shaft. The actuator 
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is operatively connected to the operative tip via the shaft for 
controlling the operation of the operative tip. The shaft has a 
proximal end portion and a distal end portion, the distal end 
portion being continuously bendable to form a smoothly 
curved C shape. The distal end portion is connected to the 
proximal end portion via an articulated joint, Whereby the 
distal end portion may be laterally sWung With reference to 
the proximal end portion. 
[0015] In this further embodiment of the invention, the 
proximal end portion of the instrument shaft may includes a 
rigid segment connected to the distal end portion via the 
articulated joint. The proximal end portion may additionally 
include a ?exible segment connected to the rigid segment on 
a side thereof opposite the distal end portion, the actuator 
being connected to a free end of the ?exible segment, opposite 
the rigid segment. 
[0016] A stand-alone laparoscopic medical instrument 
insertable through a laparoscopic trocar sleeve comprises, in 
accordance With another embodiment of the present inven 
tion, an elongate shaft, an operative tip disposed at one end of 
the shaft, and a manual actuator disposed at an opposite end of 
the shaft, the manual actuatorbeing operatively coupled to the 
operative tip via the shaft. A ?rst mechanism is operatively 
connected to the shaft for bending a proximal portion of the 
shaft in a ?rst direction, While a second mechanism is opera 
tively connected to the shaft for bending a distal portion of the 
shaft in a second direction different from the ?rst direction, 
Whereby the shaft assumes a shape With a plurality of differ 
ently shaped segments. 
[0017] The shaft has a longitudinal axis at the one end, and 
the instrument further comprises a rotation mechanism opera 
tively connected to the shaft for rotating the operative tip 
about the axis. 

[0018] Pursuant to another feature of this other embodi 
ment of the invention, ?rst locking element is operatively 
connected to the ?rst mechanism and a second locking ele 
ment is operatively connected to the second mechanism, 
Whereby the proximal portion and the distal portion may be 
maintained as the differently shaped segments. Where the 
proximal portion and the distal portion are bendable by the 
?rst mechanism and the second mechanism in a common 
plane, the instrument may further comprise an additional 
mechanism operatively connected to the shaft for bending the 
distal portion of the shaft in an additional direction out of the 
plane. 
[0019] Where the proximal portion of the shaft assumes a 
?rst C-shaped con?guration in response to operation of the 
?rst mechanism and the distal portion of the shaft assumes a 
second C-shaped con?guration in response to operation of the 
second mechanism, the C-shaped con?gurations may face 
opposite sides of the shaft. 
[0020] A laparoscopic medical instrument comprises, in 
accordance With an additional embodiment of the present 
invention, an elongate ?exible shaft, an operative tip disposed 
at one end of the shaft, and a manual actuator disposed at an 
opposite end of the shaft, the manual actuator being opera 
tively coupled to the operative tip via the shaft, a ?rst bending 
mechanism being operatively connected to the shaft for curv 
ing a proximal portion of the shaft in a ?rst direction, and a 
second bending mechanism being operatively connected to 
the shaft for curving a distal portion of the shaft in a second 
direction different from the ?rst direction, Whereby the shaft 
assumes a shape With a plurality of arcuate segments. 
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[0021] The instrument of this additional embodiment of the 
invention may additionally comprise a rotation mechanism 
operatively connected to the shaft for rotating the operative 
tip about the axis, a ?rst locking element operatively con 
nected to the ?rst bending mechanism and a second locking 
element operatively connected to the second bending mecha 
nism. The bending mechanisms each include a manual actua 
tor mounted to the shaft at the other end thereof. 
[0022] A holder for cannulas and instruments in laparo 
scopic surgical operations comprises, in accordance With the 
present invention, a plate member having a surrounding edge 
and a Wall surrounding the plate member, the Wall being 
connected to the plate member all along the edge. The Wall 
has a longitudinal axis, While the plate member extends sub 
stantially transversely to the axis. The plate member may be 
provided With a plurality of apertures for receiving respective 
elongate laparoscopic surgical members. 
[0023] The height dimension of the Wall of the cannula and 
instrument holder is at least as great as, and preferably sub 
stantially greater than, the height dimension of the plate mem 
ber. The Wall may have at least one end portion extending as 
a ?ange to the plate member. In at least one embodiment of the 
cannula and instrument holder, the Wall has tWo end portions 
extending as endless ?anges to the plate, With the plate mem 
ber being located at one end of the Wall and With the plate 
member and the Wall forming a cup shape. 
[0024] The inner diameter of the Wall of the cannula and 
instrument holder at an end opposite the plate member is 
preferably larger than the inner diameter of the Wall at the 
plate member, so that the cannula and instrument holder has 
a ?ared or tapered pro?le. 
[0025] Pursuant to further features of the present invention, 
the plate member and/or the Wall of the cannula and instru 
ment holder is in?atable, While the plate member is provided 
at the apertures With extensions elongating the apertures. The 
height of the plate member, in a direction parallel to the axis 
of the cannula and instrument holder, is at least as great as the 
height of the extensions. Preferably, the plate member is 
?exible. 
[0026] Pursuant to another feature of the present invention, 
Where the apertures in the plate member of the cannula and 
instrument holder have a longitudinal dimension extending 
generally parallel to the axis, at least one of the apertures has 
a curvilinear or arced shape along the longitudinal dimension 
of the one of the apertures. 
[0027] The Wall of the cannula and instrument holder may 
be ?exible and at least partially curved in a direction parallel 
to the axis of the holder. 
[0028] At least one of the plate member and the Wall of the 
cannula and instrument holder is provided With a gas channel 
for the introduction of an insu?lation gas into a patient. In 
addition, the Wall is advantageously provided With an anchor 
ing element for securing the holder to a patient. The anchoring 
element is preferably taken from the group consisting of a 
hook and an eyelet. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0029] FIG. 1 is a schematic vieW of a conventional laparo 
scopic instrument inserted through a conventional straight 
trocar sleeve or cannula. 

[0030] FIG. 2A is a side vieW and FIG. 2B is an end vieW of 
an exemplary embodiment of a ?exible C-shaped trocar 
sleeve or cannula. FIG. 2C is an exemplary embodiment of an 
S-shaped instrument. 
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[0031] FIG. 3 is a schematic vieW of an exemplary embodi 
ment of an S-shaped laparoscopic instrument inserted 
through a C-shaped ?exible trocar sleeve or cannula. 
[0032] FIG. 4A is a lateral vieW and FIG. 4B is a perspec 
tive vieW of an exemplary in?atable unit With multiple 
C-shaped trocar sleeve or cannulas incorporated Within the 
unit. 
[0033] FIG. 5A is a non-in?ated lateral vieW and FIG. 5B is 
an in?ated lateral vieW of an exemplary in?atable C-shaped 
trocar sleeve or cannula having a balloon-like structure Within 
the holloW body of the cannula. 
[0034] FIG. 6 is a lateral vieW of an exemplary angulated 
needle With tWo sharp ends and a thread attached at the angle 
of the needle. 
[0035] FIG. 7 is a lateral vieW of an exemplary angulated 
needle having a long segment With a pointed end on one side 
of the angle and a short segment having attached thread on the 
other side of the angle. 
[0036] FIG. 8 is a cross-sectional vieW of an exemplary 
embodiment of an in?atable unit having multiple cannulas 
incorporated Within the unit. 
[0037] FIG. 9 is a schematic side elevational vieW of a 
laparoscopic instrument in accordance With the present 
invention. 
[0038] FIG. 10 is a schematic side elevational vieW of 
another laparoscopic instrument in accordance With the 
present invention. 
[0039] FIG. 11A-11F are diagrams of the instrument of 
FIG. 10, showing different possible operational con?gura 
tions of the instrument. 
[0040] FIG. 12 is a schematic cross-sectional vieW of a 
laparo scopic instrument or cannula holder in accordance With 
the present invention. 
[0041] FIG. 13 is a partial vieW similar to FIG. 12 of the 
laparoscopic instrument or cannula holder of that draWing 
?gure. 
[0042] FIG. 14 is a partial cross-sectional vieW of another 
laparo scopic instrument or cannula holder in accordance With 
the present invention. 
[0043] FIG. 15 is a schematic perspective vieW of a laparo 
scopic instrument or cannula holder in a collapsed con?gu 
ration betWeen jaWs of a deployment instrument. 
[0044] FIG. 16 is a schematic perspective vieW of another 
laparo scopic instrument or cannula holder in accordance With 
the invention. 

DETAILED DESCRIPTION 

[0045] The present invention provides laparoscopic instru 
ments and trocar sleeves or cannulas for the performance of 
laparoscopic procedures entirely through the umbilicus. The 
instruments may, hoWever, be used to perform laparoscopic 
procedures at locations on a patient other than the umbilicus. 
Referring noW in speci?c detail to the draWings, in Which like 
reference numerals identify similar or identical elements, 
there is shoWn in FIG. 1 a conventional, prior art laparoscopic 
instrumentitrocar assembly. 
[0046] As illustrated in FIG. 1, a conventional trocar sleeve 
or cannula 1 is an essentially straight, holloW instrument, 
Which alloWs conventional laparoscopic instruments 3 such 
as an endoscope of suitable diameter to be inserted through 
the conventional cannula 1 and into the abdominal cavity 5 of 
a patient. Conventional cannulas 1 have a diameter of a round 
2-15 mm. Once the conventional laparoscopic instruments 3 
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are in place, standard laparoscopic procedures may be per 
formed, such as cholecystectomy, appendectomy, or simple 
diagnostic laparoscopy. 
[0047] As shoWn in FIG. 1, When conventional trocar 
sleeves or cannulas I and conventional laparoscopic instru 
ments 3 are inserted only through the umbilicus of the patient, 
the close proximity of the instruments to each other results in 
the so-called chopstick effect, Which is a signi?cant limitation 
to the manipulation of conventional laparoscopic instruments 
3 through conventional trocars 1. 
[0048] As shoWn in FIG. 2A and FIG. 2B, an exemplary 
C-shaped trocar sleeve or cannula 7 is generally an elongated 
tube having a proximal end 15 and a distal end 17. In one 
exemplary embodiment the C-shape curve through ends 15, 
17 is bent so that each end portion forms an angle of approxi 
mately 30° With respect to a tangent to the center of the trocar 
sleeve or cannula 7. HoWever, any angle, Which su?iciently 
reduces the chopstick effect, may be used. Thus, exemplary 
embodiments With angles from 5-45° may be used. A 
C-shaped trocar sleeve or cannula 7 may be made of conven 
tional material as is knoWn in the art. The interior diameter of 
a C-shaped cannula 7 is preferably around 5 mm. HoWever, in 
alternate embodiments the interior diameter of the C-shaped 
cannula 7 may range from 2-15 mm. In one exemplary 
embodiment, the C-shape is relatively ?xed and does not vary, 
for example When the cannula 7 has a rigid composition. In an 
alternate exemplary embodiment, the C-shaped cannula 7 is 
more ?exible alloWing the surgeon or surgical assistant to 
bend the cannula 7 changing the angle of the C-shape, for 
example, via insertion of an instrument into the cannula. 

[0049] In an alternative design, trocar sleeve or cannula 7 is 
made of a ?exible material With a memory. Trocar sleeve 7 or 
cannula 7 may have a straight or linear cylindrical con?gu 
ration in a relaxed state, i.e., in the absence of externally 
applied forces. Sleeve or cannula 7 assumes the curved or 
arcuate con?guration shoWn in FIG. 2A upon the insertion 
through the cannula of a laparoscopic instrument shaft With a 
curved or arcuate section of su?iciently greater rigidity than 
the cannula. Cannula 7 then bends through the application of 
external forces to take the arcuate form shoWn in FIG. 2A. 

[0050] FIG. 2C illustrates an exemplary S-shaped laparo 
scopic instrument 10. The S-shaped laparoscopic instrument 
10 has, for example, a shaft 1011 With a preformed inherently 
S-shaped con?guration including a proximal curve 20 and a 
distal curve 21. Examples of laparoscopic instruments 10 
Which can be formed generally into an S-shape include but are 
not limited to scissors, clamps, dissectors, staplers, clip appli 
ers, retrieval bags, and electrocautery instruments. Instru 
ments 10 include a manual actuator 10b at a proximal end and 
an operative tip 100 at a distal end. The S-shaped shaft 1011 
may be substantially rigid throughout. Alternatively, shaft 
1011 or a portion thereof, for example, distal curve 21, may be 
semi-rigid and ?exible so that the shaft may be deformed 
from the S-shaped con?guration to an at least partially 
straightened con?guration upon application of deformation 
forces to the shaft. In the latter case, the shaft is made of a 
material With a memory so that the shaft automatically returns 
to the S-shaped con?guration after relaxation of deformation 
forces. In another alternative, proximal shaft portion 20 is 
rigid While distal shaft portion 21 is ?exible. Distal portion 21 
is ?exed into substantially rigid C-shape by a locking mecha 
nism (not separately shoWn), controlled by actuator 10b, so 
the instrument assumes a rigid S-form When needed by the 
surgeon. In any event, the S-shape for these instruments can 
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be achieved, for example, by using conventional manufactur 
ing techniques modi?ed to accommodate the S-shape contour 
of the instrument. 
[0051] As illustrated in FIG. 3, a generally S-shaped lap 
aroscopic instrument 10 may be inserted through a C-shaped 
trocar sleeve or cannula 7. For example, the proximal curve 
20 of the S-shaped instrument 10 corresponds to the curve of 
the C-shaped cannula 7. The distal curve 21 of the S-shaped 
instrument 10 also corresponds to the curve of the C-shaped 
cannula 7 and When inserted through the. C shaped cannula 7 
Will be, for example, entirely Within the abdominal cavity 5 of 
the patient. A C-shaped cannula 7 and S-shaped laparoscopic 
instrument 10 alloWs the surgeon to perform the laparoscopic 
procedure Without making incisions outside of the umbilicus. 
In accordance With the present invention, the siZe and curva 
ture of a C-shaped cannula 7 Will correspond to the siZe and 
curvature of an S-shaped instrument 10 and can include any 
desired siZe. 
[0052] This arrangement of C-shaped cannula 7 and 
S-shaped instrument 10 eliminates the “chopstick effect” 
Which results from the insertion of conventional laparoscopic 
instruments 3 through the umbilicus. For example, the proxi 
mal curves of the S-shaped instruments 10 and the C-shaped 
cannula 7 alloWs the surgeon’s hands and the proximal por 
tions of the instruments 20, including the instruments’ 
handles, to be placed as far apart as is convenient for the 
surgeon. For example, Workspace 9a is created. Movement of 
the proximal portion of one instrument 20 aWay from the 
proximal portion 20 of the other also markedly separates the 
exposed (e.g. outside the body cavity) shafts of each instru 
ment. The distal curve of the S-shaped instrument 21 creates 
Workspace 9b betWeen the portions of the instruments in the 
abdominal cavity and redirects the distal end of the laparo 
scopic instrument 10 back toWard a target site 8, such as an 
abdominal organ or other abdominal structure or site. 

[0053] Thus, an S-shaped laparoscopic instrument 10 may 
be thought of as having four segments or sections to alloW an 
abdominal procedure to be performed entirely through the 
umbilicus and yet overcome the “chopstick effect” encoun 
tered With conventional laparoscopic instruments 3 and can 
nulas 1. First, the portion outside of the patient’s abdominal 
cavity 5 alloWs su?icient space betWeen the surgeon’s hands 
When manipulating the proximal portion of the laparoscopic 
instruments 10. Second, the portion at or near the umbilicus, 
Which alloWs a laparoscopic instrument 10 to enter the 
abdominal cavity 5 is in close proximity to one or more 
additional laparoscopic instruments 10 so that all instruments 
10 enter the abdomen through the umbilicus. Third, the por 
tion beyond the second portion, Which creates separation 
betWeen laparoscopic, instruments 10 Within the abdominal 
cavity 5. Fourth, the distal end of a laparoscopic instrument 
10 is shaped to point back toWard the target abdominal organ, 
tissue, or other site. 
[0054] Examples of procedures Which can be facilitated by 
the use of C-shaped trocar sleeves or cannulas 7 and S-shaped 
laparoscopic instruments 10 include, but are not limited to 
diagnostic laparoscopy, cholecystectomy, appendectomy, 
salpingectomy, oophorectomy, treatment of infertility and 
extrauterine pregnancy, hysterectomy, removal of a section of 
boWel, a variety of gastric procedures, biopsy of various 
abdominal organs, including liver, and hernia repair. 
[0055] The folloWing discussion describes, as an example, 
a cholecystectomy procedure as described in FIGS. 2A-C and 
FIG. 3. It should be noted, hoWever, that many other laparo 
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scopic procedures may be performed using various embodi 
ments disclosed herein. The folloWing description, therefore, 
is merely illustrative and is not intended to limit the present 
invention to the description given in this example. 
[0056] A laparoscopic procedure, such as a cholecystec 
tomy, using a curved C-shaped ?exible or rigid trocar sleeve 
or cannula 7 and S-shaped laparoscopic instruments 10 is 
performed With the patient under general anesthesia. Carbon 
dioxide gas is insuf?ated intra-abdominally to 15 mm Hg 
through a 5 mm lateral umbilical incision using, for example, 
a VERESSTM needle. For example, tWo curved C-shaped 5 
mm cannulas 7 are then inserted through an incision in the 
umbilicus. The surgeon operates, for example, a 5 mm endo 
scope With one hand and a 5 mm S-shaped laparoscopic 
instrument 10 With the other, each of Which is passed through 
a respective cannula 7. 

[0057] The cannula for the endoscope could be straight so 
that a conventional straight endoscope could be used, the 
other curved cannula 7 providing separation betWeen the 
instruments and the surgeon’s hands. Pericholecystic adhe 
sions, if present, are removed by blunt or sharp dissection 
using an S-shaped dissector to expose the dome of the gall 
bladder. A 2-0 nylon (or other suitable material) stay suture on 
a needle is placed through the abdominal Wall immediately 
beloW the right co stal margin at the right anterior axillary line, 
alloWing for superior retraction of the gall bladder dome. The 
removal of the adhesions from around the gallbladder 
infundibulum is then continued as necessary. A second stay 
suture is placed through the right ?ank and then through the 
neck of the gallbladder alloWing for lateral retraction to 
expose the cystic structures. The cystic duct and cystic artery 
are dissected, then ligated With clips, utiliZing a 5 mm 
S-shaped clip applier, and then ?nally transected With an 
S-shaped scissors. With continued retraction from stay 
sutures, the gallbladder is removed from the liver bed utiliZ 
ing an S-shaped electrocautery device equipped With a hook, 
dissecting the gallbladder from medial to lateral and inferior 
to superior direction. The perihepatic area is then irrigated 
using an S-shaped irrigation/suction device. 
[0058] The above-described procedure is greatly facilitated 
by the use of S-shaped laparoscopic instruments 10 and 
C-shaped cannulas 7, alloWing the procedure to be performed 
entirely through the umbilicus While at the same time reduc 
ing or eliminating the “chopstick effect”. For example, each 
of the S-shaped laparoscopic instruments is inserted and 
removed from the active curved cannula 7 as needed during 
the procedure and con?ict With the endoscope is avoided. 
Thus, as a result, improved cosmesis, reduced operative and 
post-operative complications, and a less complicated surgical 
technique are achieved. 

[0059] FIG. 4A and FIG. 4B illustrate an in?atable cannula 
holder 30 having, for example, multiple C-shaped trocar 
sleeves or cannulas incorporated Within the unit 30. The lat 
eral Wall 34 of the in?atable cannula holder unit 30 may vary 
from extremely ?exible and stretchable When de?ated, thus 
facilitating insertion into the umbilical incision, to someWhat 
rigid When in?ated during the surgical procedure. The in?at 
able unit 30 has, for example, a horiZontal upper plate 31 and 
a horiZontal loWer plate 32. Curved or arcuate trocar sleeves 
or cannulas 33a, 33b, and 330 Will extend through the hori 
Zontal upper plate 31 and horiZontal loWer plate 32 and may 
be incorporated Within the lateral Wall 34. Cannulas 33a, 33b, 
330 may be rigid or ?exible members. One or more straight 
trocar sleeves or cannulas 33d may also be provided Which 
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traverse holder unit 30 and particularly upper surface 31 and 
loWer surface 32 thereof. Any given straight cannula 33d may 
be rigid or ?exible. In the latter case, the cannula 33d may be 
suf?ciently ?exible to bend in conformation to a generally 
C-shaped section 20 or 21 (FIG. 2C) of laparoscopic instru 
ment 10. Shaft 1011 or section 20, 21 thereof is either rigid or 
has a suf?cient rigidity to force the bending of cannula 33d. 
One of more of cannulas 33a, 33b, and 330 may similarly be 
?exible members With a memory tending to return the can 
nulas to a straight or arcuate con?guration. 

[0060] Rigid sections may be inserted or attached around 
the periphery of the horizontal upper 31 or loWer 32 plate to 
add stability. The horiZontal upper plate 31 and horizontal 
loWer plate 32 may be, for example concave or straight. At 
least one and possibly tWo or more C-shaped trocar sleeves or 
cannulas 33a, 33b, 33c, (described previously) can be incor 
porated Within the lateral Wall 34 of the in?atable unit 30 and 
are distributed, for example, evenly around the Wall 34 of the 
unit 30. The upper 31 and loWer plate 32 are preferably made 
of a ?exible plastic material or other suitable surgical quality 
material. 

[0061] In an alternate embodiment, the in?atable unit 30 
has one or more C-shaped trocar sleeves or cannulas 7 incor 
porated Within its lateral Wall 34, and one or more straight 
cannula 1, also incorporated Within the in?atable unit’s lateral 
Wall 34. The straight cannula may accommodate, for 
example, a straight endoscopic or laparoscopic instrument, 
While the C-shaped cannulas 7 can accommodate an S-shaped 
instrument 10 as described above. Thus, even Where one of 
the instruments is relatively straight and passes through a 
relatively straight cannula 1, the chopstick effect is still 
reduced as a result of the remaining C-shaped cannulas 7 and 
S-shaped instruments 10, Which provide space betWeen the 
surgeons hands, the proximal portions of laparoscopic instru 
ments (Which includes the straight laparoscope), and the dis 
tal ends of the laparoscopic instruments (Which also includes 
the straight laparoscope). 
[0062] In?atable unit 30 may include one or more passage 
Ways 40a and 40d formed by generally cylindrical Webs of 
resilient material (not separately designated) connected at 
opposite ends to upper surface 31 and loWer surface 32. Upon 
in?ation of unit 30, the Webs close the passageWays and, upon 
insertion of respective cannulas 33a and 33d, form a sealed 
engagement thereWith. In one possible mode of use, cannulas 
33a and 33d are inserted through passageWays 40a and 40d 
only after placement of unit 30 in an opening formed in a 
patient and upon in?ation of the unit. Alternatively, all can 
nulas 33a, 33b, 33c, 33dmay be disposed Within and coupled 
to unit 30 prior to the positioning thereof in the patient. 
[0063] The surgeon may place the in?atable unit 30 
through an approximately 1.5 to 2.5 cm incision in the umbi 
licus. The unit 30 is inserted prior to in?ation With the 
C-shaped cannulas 33a, 33b, 330, for example, parallel and in 
close proximity to each other. The upper plate 31 Will remain 
outside of the umbilicus While the loWer plate 32 is located 
just inside the abdominal cavity 5. Once the unit 30 is prop 
erly positioned, the surgeon or assistant may in?ate the unit 
30. The unit 30 may be in?ated via, for example, a one 
directional valve using a syringe or gas line inserted into a 
narroW holloW tube connected to the unit 30 as is knoWn in the 
art. The syringe or gas line may be alternatively inserted 
directly into an one-directional valve. Thus, means for in?at 
ing the unit 30 can be similar to the means for in?ating a 
conventional endotracheal tube. 
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[0064] In an exemplary embodiment, the diameter of the 
in?atable unit 30 increases upon in?ation. The unit may be 
in?ated to the extent needed for the particular laparoscopic 
procedure. By placing the trocar sleeves or cannulas in the 
lateral Walls of the in?atable unit, the surgeon may position a 
trocar sleeves or cannula, and thus an instrument inserted 
through a cannula, as far aWay from the other cannulas and 
instruments as possible Within the con?nes of a chosen space 
such as the umbilicus. In addition, the surgeon may change 
the position of the cannulas and instruments Within the umbi 
licus by rotating the in?atable unit 30 around its vertical axis. 
Moreover, the in?atable unit 30 seals the opening of the 
patient’s abdominal cavity 5 to prevent leakage of CO2 from 
the abdominal cavity. 
[0065] In an alternate embodiment as shoWn in FIG. 8, the 
distance betWeen the upper plate 31 and the loWer plate 32 
may be reduced, thereby increasing the ability of the trocar 
sleeve or cannula 7 to move in relation to the Wall of the 
in?atable unit 30. This design, Where the distance betWeen 31 
and 32 is reduced to form the “plate member,” is preferred. 
The plate member is located perpendicular to the axis of the 
cannula holder and anyWhere Within its Walls. 

[0066] Thus, as an example, the cholecystectomy proce 
dure described above may be performed using the in?atable 
unit 30 in conjunction With S-shaped laparoscopic instru 
ments 10, rather than using separate cannula/instrument 
arrangements. Once the gallbladder is transected and 
removed from the liver bed, it is removed through the 1.5 to 
2.5 mm incision along With the in?atable unit 30. If necessary, 
the initial incision can be extended to remove the gallbladder. 
Alternatively, the gallbladder may be opened to remove or 
crush and remove gallstones, facilitating removal of the gall 
bladder through the umbilical incision. 
[0067] As shoWn in FIG. 5A and FIG. 5B, an in?atable unit 
70 includes a single C-shaped trocar sleeve or cannula (not 
separately designated) having a radially expandable and 
in?atable balloon-like structure 75 incorporated Within the 
holloW lumen 73 of the cannula. A single laparoscopic instru 
ment may be inserted Within this in?atable unit 70. 

[0068] Unit 70 may then be in?ated to secure the cannula 
and laparoscopic instrument together as one movable unit. 
The in?atable unit 70 may be in?ated via, for example, a 
one-directional valve using a syringe or gas line inserted into 
a narroW holloW tube 74 connected to the unit 70 as is knoWn 
in the art. The syringe or gas line may be alternatively inserted 
directly into an one-directional valve. Thus, means for in?at 
ing the unit 70 can be similar to the means for in?ating a 
conventional endotracheal tube. In?ating the in?atable unit 
70 also serves to seal the abdomen preventing insuf?ated gas 
from escaping through the lumen of the cannula. The in?at 
able unit 70 then may be de?ated, the laparo scopic instrument 
may be removed, and a different instrument may be inserted. 

[0069] While the above description of S-shaped instru 
ments 10 and C-shaped cannulas 7 has been directed to pro 
cedures performed entirely through the umbilicus, it is to be 
understood that embodiments of the present invention may be 
adapted for use in other entry sites. Therefore, When it is 
desirable to have entry of multiple instruments in a relatively 
localiZed area, embodiments of the present invention may be 
used for such entry, While reducing or eliminating the so 
called “chopstick effect”. Thus, existing scars or hidden areas 
such as the pubic hair line or the axillary region may be used 
as a localiZed entry site. 
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[0070] As illustrated in FIG. 6, an angulated bi-directional 
needle 50 is provided With a ?rst sharp end 51, a second sharp 
end 52, and a surgical thread 55 attached to the angle 57 of the 
needle 50. The needle 50 has, for example, a total length of 
around 5-10 cm. The length of each segment from angle to 
sharp end is roughly equivalent, but need not be. An acute 
angle of around 160° is formed by the angulated needle 50, 
hoWever angles 57 ranging from a straight needle, i.e. 180°, to 
an acute angle 57 of around 90° may be used. The needle is 
formed out of steel or other suitable material. The surgical 
thread 55, such as 2-0 nylon, is attached at the angle 57 of the 
needle 50. 
[0071] The angulated needle 50 simpli?es suture delivery 
through the gall bladder or other abdominal structure. For 
example, the ?rst sharp end 51 of the needle 50 is inserted 
through the body Wall by the surgeon. The needle 50 is then 
grasped Within the abdominal cavity 5 by a laparoscopic 
instrument under endoscopic guidance and is pulled toWard 
the organ of interest. With the second sharp end 52 leading, a 
stitch is placed through the abdominal structure of interest. 
The second sharp end 52 is then delivered through the 
abdominal Wall. 
[0072] The angulated bi-directional needle 50 alloWs deliv 
ery of a stitch Without changing the orientation of the sharp 
end as Would be necessary if a needle With only one sharp end 
is used. Changing the direction of the needle With one sharp 
end to 180 degree laparoscopically might be technically chal 
lenging. 
[0073] An alternative exemplary embodiment of an angu 
lated needle is shoWn in FIG. 7. In this embodiment the 
angulated needle 60 has, for example, a long segment 61 With 
one sharp end 62 on one side of the angle 65. The needle 60 
has a blunt short segment 67 on the other side of the angle 65. 
Thread 68 is attached to the end of the blunt short segment 67. 

[0074] The angulated needle 60 alloWs penetration through 
the body Wall as a straight needle. The needle 60 is inserted 
into and through the Wall of the gallbladder. The needle is then 
?ipped 1800 and delivered back through the abdominal Wall. 
The angulated needle 60, can be used to reposition a gall 
bladder or other structure during a laparoscopic procedure by, 
for example, pulling or relaxing the suture, Which eliminates 
or reduces the need for the insertion of one or more additional 
cannulas and laparoscopic instruments for that purpose. The 
angulation of the angulated needle 60 also reduces the chance 
of iatrogenic injury to surrounding structures by alloWing the 
needle 60 to be ?ipped and then delivered back through the 
abdominal Wall prior to contacting surrounding abdominal 
structures. 

[0075] As illustrated in FIG. 9, a stand-alone laparoscopic 
medical instrument insertable through a laparoscopic trocar 
sleeve or cannula comprises an elongate shaft 80 formed of a 
plurality of a plurality of rigid cylindrical segments including 
a middle segment 82, three proximal end segments 84, 86, and 
88, and three distal end segments 90, 92, and 94. During a 
laparoscopic procedure utiliZing the instrument of FIG. 9, 
middle segment 82 traverses a laparscopic cannula, trocar 
sleeve, or instrument holder as described herein, While proxi 
mal end segments 84, 86, and 88 are located outside the 
patient and distal end segments 90, 92, and 94 are located 
inside the patient. An operative tip 96 is disposed at one end 
of the shaft 80, more particularly at a free end of distal end 
segment 94, and actuator handles or hand grips 98 are dis 
posed at an opposite end of the shaft, more particularly at a 
free end of proximal end segment 88. Actuator handles 98 are 
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operatively connected to operative tip 96 via shaft 80 for 
controlling the operation of the tip. 
[0076] Proximal end segments 84, 86 and 88 form a proxi 
mal shaft portion 100 that is independently bendable to form, 
for example, a C shaped con?guration. Proximal end seg 
ments 84, 86, and 88 are connected to one another via joints 
or articulations 102 and 104 and to middle segment 82 via a 
joint or articulation 106. 
[0077] Distal end segments 90, 92 and 94 form a distal shaft 
portion 108 that is independently bendable to form, for 
example, a C shaped con?guration. Distal end segments 90, 
92, and 94 are connected to one another via joints or articu 
lations 110 and 112 and to middle segment 82 via a joint or 
articulation 114. 
[0078] Operative tip 96 may be rotatable about a longitu 
dinal axis 115. Further rotational capability may be provided 
by including a joint 116, 118, 120 along distal end segments 
90, 92 or middle segment 82, Where relative rotation of proxi 
mal and distal parts is effectuated about a longitudinal axis of 
the respective segment. 
[0079] Proximal end portion 88 is provided With rotary 
actuators or knobs 122 for modifying the angles betWeen 
adj acent distal end segments 90, 92, 94, for rotating operative 
tip 96 relative to distal end segment 94 about axis 114, and for 
implementing the longitudinal-axis rotation at joints 116, 
118, and/or 120. Wing-nut-type clamps 124 may be provided 
at knobs 122 for releasably locking those actuators to main 
tain the angles betWeen adjacent distal end segments 90, 92, 
94, the rotary position of operative tip 96, and the longitudi 
nal-axis rotation atjoints 116, 118, and/or 120. 
[0080] Clamping elements 126, 128, 130 may be provided 
at the articulations or joints 102, 104, 106 for locking the 
relative positions of middle segment 82, and proximal end 
segments 84, 86, 88. Alternatively, further knobs and Wing 
nut clamps (not shoWn) may be provided at the proximal end 
of the instrument for changing the angles betWeen pairs of 
adjacent segments 82, 84, 86, 88. 
[0081] During a laparoscopic surgical procedure, the axial 
position of operative tip 96 may be adjust by sliding the 
laparoscopic instrument of FIG. 9 into and out of the patient, 
for example, by modifying the position of middle segment 82 
relative to the respective cannula or instrument holder aper 
ture. In addition, the axial position of operative tip 96 may be 
changed by adjusting the con?guration of distal end portions 
90, 92, 94 relative to one another. Strongly arced con?gura 
tions have a shorter axial extent than con?gurations With 
more shalloW arcs. Further degrees of freedom in the posi 
tioning of operative tip 96 relative to a surgical site are pro 
vided by the rotatability of operative tip 96 about axis 114 and 
the rotatability at joints 116, 118, 120. The positional adjust 
ability provided by articulations or joints 110, 112, 114 
greatly enhances the practical capabilities of the instrument. 
[0082] FIG. 10 depicts another stand-alone laparoscopic 
medical instrument having a shaft 132 insertable through a 
laparoscopic trocar sleeve or cannula. Shaft 132 has a con 
tinuously ?exible proximal end portion or segment 134, a 
rigid straight middle portion or segment 136, and a distal end 
portion 138. Proximal end portion 134 and distal end portion 
136 are connected to opposite ends of middle portion 136 via 
respective articulations or joints 140 and 142, so that the 
proximal end portion and the distal end portion are laterally 
sWingable relative to the middle portion, as indicated by dual 
headed arroWs 144 and 146. Middle portion 136 constitutes 
about one-third of the total length of shaft 132. 
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[0083] Shaft 132 is provided at a proximal end, i.e., at the 
free end of proximal end portion 134, With a pair of hand grip 
actuators 148, and is further provided at a distal end, i.e., at the 
free end of distal end portion 138 With an operative tip 150 
such as a scissors, a forceps, a clamp, a cauteriZing element, 
etc. Operative tip 150 is rotatable about a longitudinal axis 
152 relative to the end of distal end portion 138, as indicated 
by a bidirectional arroW 154. As indicated by another bidi 
rectional arroW 157, proximal end portion 134 and distal end 
portion 138 may be rotable relative to one another about a 
longitudinal instrument axis 156, oWing to a rotable joint 158 
exemplarily provided along middle portion 136. 
[0084] Distal end portion 138 includes tWo segments or 
sections 160 and 162 pivotably connected to one another via 
an articulation or joint 164, as indicated by a dual headed 
arroW 166. Distal-most section 162 is continuously bendable 
along its length into an in?nite number of smoothly curved 
generally C-shaped con?gurations, as indicated by an arroW 
168. The more proximal section 160 may be rigid and linear 
or, alternatively, also continuously ?exible along substan 
tially its entire length and formable into a multitude of 
smoothly arced generally C-shaped con?gurations. 
[0085] Proximal end portion 134 is provided along a linear 
proximal section (not seaprately labeled) With a pluraluty of 
actuator knobs 170 and locking elements 172 for controllably 
modifying (a) the degree of curvature of proximal end portion 
134 and distal end portion 138, particularly distal-most sec 
tion 162, (b) the angles betWeen portions 134 and 136 and 
portions 136 and 138, (c) the angle betWeen sections 160 and 
162, (d) the degree and direction of rotation of operative tip 
150 about axis 152, and (e) the relative angular position of 
proximal end portion 134 and distal end portion 138, as 
determined by the operational status of joint 158. By Way of 
illustration, a modi?ed position and curvature of distal-most 
section 162 is indicated in FIG. 10 at 174.A modi?ed position 
of proximal section 160 and a corresponding modi?ed cur 
vature of distal most section 162 are indicated in phantom at 
176. An alternate position of proximal end portion 134 With 
respect to middle portion 136 is shoWn in phantom at 178. 
[0086] FIGS. 11A-11F depict additional possible posi 
tional and curvature con?gurations of the instrument of FIG. 
10, particularly distal end portion 138. 
[0087] During a laparoscopic surgical procedure, the axial 
position of operative tip 150 may be adjust by sliding the 
laparoscopic instrument of FIG. 10 into and out of the patient, 
for example, by modifying the position of middle portion 136 
relative to the respective cannula or instrument holder aper 
ture. In addition, the axial position of operative tip 150 may be 
changed by adjusting the con?guration of distal end portion 
138, as depicted in FIGS. 11A-11F. Strongly arced con?gu 
rations (FIGS. 11B and 11C) have a shorter axial extent than 
con?gurations With more shalloW arcs (FIGS. 11A, 11E). 
Further degrees of freedom in the positioning of operative tip 
150 relative to a surgical site are provided by the rotatability 
of operative tip 150 about axis 152 and the rotatability at joint 
158. 
[0088] One or more of the actuator mechanisms including 
knobs 170 and locking elements 172 may be operatively 
connected to shaft 132 for bending distal section 162 (and 
optionally section 160) in a direction out of the plane of the 
draWing sheet. 
[0089] Where proximal portion 134 of shaft 132 assumes a 
?rst C-shaped con?guration in response to operation of a 
respective one of the knobs 170 and distal portion 138 (or 
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162) of the shaft assumes a second C-shaped con?guration in 
response to operation of a second one of the knobs 170, the 
C-shaped con?gurations may face opposite sides of the shaft, 
thus forming shaft 132 into a generally S-shape. 

[0090] As depicted in FIG. 12, a holder 180 for cannulas 
and laparoscopic surgical instruments such as those discussed 
above With reference to FIGS. 9-11F includes a plate member 
182 having a surrounding or perimetric edge 184 and a Wall 
186 surrounding the plate member. Wall 186 is provided With 
a plurality of anchoring elements such as eyelets 187 or hooks 
189 for securing the holder 180 to a patient via suture thread. 

[0091] Wall 186 is connected to plate member 182 all along 
edge 184. Wall has a longitudinal axis 188, With plate member 
182 extending substantially transversely to that axis. Plate 
member 182 is provided With a plurality of apertures or port 
members 190, 192 for receiving respective elongate laparo 
scopic instruments 194 and 196. Instrument 194 is con?g 
urable to have an S-shaped shaft 198 and may speci?cally 
take the form of the instruments discussed With reference to 
FIGS. 9 and 10-11F. Instrument 196 is a ?beroptic instrument 
including a camera 200 in the form of a charge coupled device 
and a bendable shaft 202. Shaft 202 has a proximal end 
portion 260 and a distal end portion 262 that may be indepen 
dently ?exed into continuous smooth C-shaped con?gura 
tions as shoWn in the draWing. Alternatively, shaft 202 may be 
substantially identical to shaft 132 of the instrument shoWn in 
FIG. 10. The rotational capability discussed above With ref 
erence to operative tip 150 and joint 158 may be omitted from 
laparoscope 196. Laparoscope 196 has an operative tip 264 
provided With the usual illumination aperture and imaging 
lens (neither shoWn). Actuators are omitted from the depic 
tion in FIG. 12 of instruments 194 and 196 for purposes of 
simplicity. An actuator for controlling the operative tip 264 of 
laparoscope 196 may take the form of conventional controls 
for illumination and CCD operation, Where a CCD is located 
at the operative tip of the device. 
[0092] Holder 180 is an in?atable unit, both plate 182 and 
Wall 186 being at least partially holloW for receiving a pres 
suriZing ?uid such as air. To that end, a tube 204 is connected 
to holder 180 for the delivery of air from a pressure source 
such as a syringe (not illustrated). A valve 206 is provided on 
tube 204. A second tube 208 With a valve 210 is connected to 
holder 180 for providing a channel for the conveyance of an 
insuf?ation gas such as carbon dioxide from a reservoir 
thereof (not shoWn) to the patient. An aperture 212 is provided 
along an inner surface 214 of Wall 186 for enabling the deliv 
ery of the insu?lation gas to the patient via tube 208. 

[0093] Wall 186 has a height dimension H1 at least as great 
as, and preferably substantially greater than, a height dimen 
sion H2 of plate member 182. Wall 186 has tWo end portions 
216 and 218 extending as endless or annular ?anges to plate 
member 182. Plate member 182 is located toWards an upper 
end of Wall 186, plate member 182 forming a shalloW cup 
shape and a deep cup shape With ?anges 216 and 218, respec 
tively. 
[0094] Wall 186 has inner diameters D1 and D2 of the free 
ends of ?anges 216 and 218, opposite plate member 182. 
These inner diameters D1 and D2 are larger than a diameter 
D3 of plate member 182, Which is the inner diameter of Wall 
182 at the plate member. Consequently, cannula and instru 
ment holder 180 has a ?ared or tapered pro?le on each side of 
plate 182. This ?ared or tapered shape may exhibit a curved or 
arced pro?le as shoWn in the draWing. 
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[0095] FIG. 13 is a cross-sectional vieW ofholder 180 simi 
lar to FIG. 12, With laparoscopic instruments 194 and 196 
removed to show possible valves 220 and 222 included in port 
members 190, 192. Valves 220 and 222 are not a part of the 
present invention. Any known valve structure may be used in 
port members 190, 192. 
[0096] It is possible for port members 190, 192 to be dis 
posed entirely Within plate member 182. In that case, the port 
members incorporate ?at valves in the form of ?exible, hori 
Zontally located membrane With openings for the passage of 
laparoscopic instruments. 
[0097] As illustrated in FIG. 14, a ?exible plate member 
224 of a cannula and instrument holder 226 similar to that of 
FIGS. 12 and 13 has apertures 228 provided With rigid port 
members or cannulas 230 serving in part to elongate the 
apertures. Port members or cannulas 230 have a curvilinear or 
arced shape along their longitudinal dimensions and have 
?anges 232 and 234 that extend outside of plate member 224. 
Plate member 224 has a height H3 in a direction parallel to an 
axis 236 of the cannula and instrument holder, Which is at 
least as great as heights H4 and H5 of extension ?anges 232. 
[0098] Cannula and instrument holder 226 has a sideWall 
237 that is substantially rigid in a region about plate member 
224 and ?exible at least in a distal ?ange region (inside the 
patient) spaced from plate member 224. Such a design facili 
tates cannula insertion in the abdominal Wall opening and 
overall structural integrity of the system While under deform 
ing external pressure (rigid part), and provides an improved 
degree of freedom, particularly in the lateral planes, Within 
the system (?exible part). 
[0099] Plate members 182 and 224, as Well as Walls 186 and 
238 of holders 180 and 226 are ?exible, but can acquire a 
semi-rigid form upon ?lling With in?ation ?uid. The ?exibil 
ity of the holders 180, 226 means that these devices can be 
rolled or folded into a compact de?ated con?guration for 
insertion into the umbilicus or other abdominal aperture. FIG. 
15 shoWs such a compacted insertion con?guration of an 
instrument holder 240 having port members 242. For assist 
ing in the deployment of the instrument holder 240, tongs 244 
may be used. Tongs 244 have a pair of handles 246 and a pair 
of substantially cylindrical jaW elements 248. The compacted 
instrument holder 240 is held betWeen jaW elements 248 for 
insertion into the umbilicus. The compacted holder is held by 
a ?nger or instrument in place, While tongs 244 are opened 
slightly (arroW 247) and pulled (arroW 249) to separate jaW 
elements 248 from the holder 240. The holder 240 is then 
in?ated in the umblicus to the use con?guration. 
[0100] FIG. 16 depicts another instrument or cannula 
holder 250 for the insertion of multiple laparoscopic instru 
ments into a patient through a single aperture in the abdomi 
nal Wall of the patient. Instrument or cannula holder 250 
includes a ?ared annular body member 252 provided at one 
end With a plurality of tapered or funnel-shaped introduction 
ports 254. Ports 254 include apertures 256 for the introduc 
tion of laparoscopic instruments as discussed hereinabove. 
[0101] The term “laparoscopic medical instrument” is used 
herein to denote all instruments utiliZable in the performance 
of a laparoscopic medical procedure, including surgical 
instruments and laparoscopes. 
[0102] While several exemplary embodiments of laparo 
scopic instruments and cannulas for the performance of lap 
aroscopic procedures entirely through the umbilicus have 
been described herein, it is to be understood that variations 
may be made in the laparoscopic instruments and cannulas 
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Without departing from the spirit and scope of the present 
invention as de?ned by the appended claims. 

1-16. (canceled) 
17. An instrument holder assembly for laparoscopic surgi 

cal operations, 
said instrument holder assembly having an insertion con 

?guration for insertion of said instrument holder assem 
bly through an incision in a patient for at least partial 
insertion of said instrument holder assembly into a 
patient cavity, and an in use con?guration for use of said 
instrument holder assembly for access to said patient 
cavity, said instrument holder assembly comprising: 

a ?exible member having a surrounding edge; 
an at least partially ?exible Wall surrounding said ?exible 

member, said at least partially ?exible Wall being con 
nected to said ?exible member all along said edge, said 
at least partially ?exible Wall having a longitudinal axis, 
said ?exible member extending substantially trans 
versely to said axis, said at least partially ?exible Wall 
extending aWay from said ?exible member at least in a 
direction aWay from a patient; and 

a plurality of cannulas connected to and extending from 
said ?exible member inside said at least partially ?exible 
Wall, 

said cannulas de?ning a plurality of separate and mutually 
spaced apertures for receiving respective elongate lap 
aroscopic surgical members, 

Wherein, for the insertion con?guration, the ?exible mem 
ber and the at least partially ?exible Wall are folded into 
a compact con?guration Wherein the at least partially 
?exible Wall has a compressible cross-sectional dimen 
sion, said compressible cross-sectional dimension along 
the longitudinal axis of said at least partially ?exible 
Wall being less than a dimension of the incision in a 
patient Where said at least partially ?exible Wall extends 
at least partially through the incision in a patient. 

18. The instrument holder assembly de?ned in claim 17 
Wherein said ?exible member and said at least partially ?ex 
ible Wall each have a height dimension extending parallel to 
said axis, the height dimension of said at least partially ?ex 
ible Wall being substantially greater than the height dimen 
sion of said ?exible member. 

19. (canceled) 
20. The instrument holder assembly de?ned in claim 17 

Wherein said at least partially ?exible Wall has at least one end 
portion extending as a ?ange to said ?exible member on the 
side of said ?exible member opposite the patient. 

21. An instrument holder assembly for laparoscopic surgi 
cal operations, 

said instrument holder assembly having an insertion con 
?guration for insertion of said instrument holder assem 
bly through an incision in a patient for at least partial 
insertion of said instrument holder assembly into a 
patient cavity, and an in use con?guration for use of said 
instrument holder assembly for access to said patient 
cavity, said instrument holder assembly comprising: 

a ?exible member having a surrounding edge; and 
an at least partially ?exible Wall surrounding said ?exible 

member, said at least partially ?exible Wall being con 
nected to said ?exible member all along said edge, said 
at least partially ?exible Wall having a longitudinal axis, 
said ?exible member extending substantially trans 
versely to said axis, 
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said ?exible member being provided With a plurality of 
cannulas connected to and extending from said ?exible 
member inside said at least partially ?exible Wall, said 
cannulas de?ning a plurality of separate apertures for 
receiving respective elongate laparoscopic surgical 
members, 

Wherein, in the in use con?guration, said at least partially 
?exible Wall has tWo end portions extending as endless 
or perimetrical ?anges to said ?exible member, said end 
portions extending in opposite directions aWay from 
said ?exible member, and 

Wherein, for the insertion con?guration, the ?exible mem 
ber and the at least partially ?exible Wall are folded into 
a compact con?guration Wherein the at least partially 
?exible Wall has a compressible cross-sectional dimen 
sion, said compressible cross-sectional dimension along 
the longitudinal axis of said at least partially ?exible 
Wall being less than a dimension of the incision in a 
patient Where said at least partially ?exible Wall extends 
at least partially through the incision in a patient. 

22. The instrument holder assembly de?ned in claim 20 
Wherein said ?exible member is located at one end of said at 
least partially ?exible Wall. 

23. The instrument holder assembly de?ned in claim 17 
Wherein said ?exible member is located at one end of said at 
least partially ?exible Wall. 

24. The instrument holder assembly de?ned in claim 17 
Wherein said ?exible member and said at least partially ?ex 
ible Wall form tWo cup shapes. 

25. The instrument holder assembly de?ned in claim 17 
Wherein said at least partially ?exible Wall has a ?rst inner 
diameter at said ?exible member and a second inner diameter 
at an end opposite said ?exible member, said second inner 
diameter being larger than said ?rst inner diameter. 

26-28. (canceled) 
29. The instrument holder assembly de?ned in claim 17 

Wherein the cannula and instrument holder assembly consists 
of said ?exible member and said at least partially ?exible 
Wall. 

30-31. (canceled) 
32. The instrument holder assembly de?ned in claim 17 

Wherein said apertures have a longitudinal dimension extend 
ing generally parallel to said axis, at least one of said apertures 
having a curvilinear or arced shape along the longitudinal 
dimension of said one of said apertures. 

33. (canceled) 
34. The instrument holder assembly de?ned in claim 17 

Wherein said at least partially ?exible Wall is at least partially 
curved in a direction parallel to said longitudinal axis. 

35. (canceled) 
36. The instrument holder assembly de?ned in claim 17 

Wherein said at least partially ?exible Wall is provided With an 
anchoring element for securing the instrument holder assem 
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bly to a patient, said anchoring element being taken from the 
group consisting of a hook and an eyelet. 

37-40. (canceled) 
41. The instrument holder assembly de?ned in claim 17 

Wherein said cannulas all extend in a common direction aWay 
from said ?exible member so that said cannulas are all dis 
posed on only one side of said ?exible member. 

42. The instrument holder assembly de?ned in claim 17, 
Wherein the instrument holder assembly is in?atable and 
de?atable. 

43. The instrument holder assembly de?ned in claim 42, 
Wherein the instrument holder assembly is in?ated When in 
the insertion con?guration to assume the in use con?guration. 

44. The instrument holder assembly de?ned in claim 20, 
Wherein the at least partially ?exible Wall is substantially rigid 
in a region about the ?exible member and ?exible at least in a 
distal region of the at least partially ?exible Wall inside the 
patient cavity that is spaced from the ?exible member. 

45. The instrument holder assembly de?ned in claim 44, 
con?gured Wherein, When the instrument holder assembly is 
in the in use con?guration, the distal region of the at least 
partially ?exible Wall is inside the patient cavity. 

46. The instrument holder assembly de?ned in claim 17, 
Wherein said at least partially ?exible Wall extending aWay 
from said ?exible member at least in a direction aWay from a 
patient thereby de?nes together With said ?exible member, in 
the in use con?guration, a cup shape on a side of said ?exible 
member opposite the patient. 

47. The instrument holder assembly de?ned in claim 21, 
Wherein the instrument holder assembly is in?atable and 
de?atable. 

48. The instrument holder assembly de?ned in claim 21, 
Wherein the instrument holder assembly is in?ated When in 
the insertion con?guration to assume the in use con?guration. 

49. The instrument holder assembly de?ned in claim 21, 
Wherein the at least partially ?exible Wall is substantially rigid 
in a region about the ?exible member and ?exible at least in a 
distal region of the at least partially ?exible Wall that is spaced 
from the ?exible member. 

50. The instrument holder assembly de?ned in claim 49, 
con?gured Wherein, When the instrument holder assembly is 
in the in use con?guration, the distal region of the at least 
partially ?exible Wall is inside the patient cavity. 

51. An instrument holder assembly comprising: 
an annular body member; and 
a plurality of tapered funnel-shaped port elements each 

de?ning a plurality of cross-sectional diameters and 
each of said plurality of tapered funnel-shaped port ele 
ments connected to said body member and extending 
proximally in a common direction therefrom, the taper 
of each of said tapered funnel-shaped port elements 
decreasing the plurality of cross-sectional diameters in 
the proximal direction. 

* * * * * 


