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(57) ABSTRACT 

What is described here is a trocar mandrel having a tip 
permitting the piercing through the abdominal Wall, and 
having an insuf?ation passage extending along the direction 
of the longitudinal axis of the trocar mandrel, With the axis 
and hence the distal discharge opening of the passage being 
spaced from the tip by a distance along the direction 
orthogonal on the longitudinal axis. 

The invention excels itself by the provision that an insuf 
?ation needle is disposed for displacement in the insuf?ation 
passage, Which includes a laterally disposed opening for the 
discharge of the insuf?ation ?uid. 



Patent Application Publication Jan. 10, 2002 US 2002/0004646 A1 



US 2002/0004646 A1 

TROCAR SPIKE WITH A POINT 

FIELD OF THE INVENTION 

[0001] The invention relates to a trocar mandrel With a tip 
Which permits piercing, eg of the abdominal Wall, and 
hence an insertion into the abdominal cavity. 

[0002] Such trocar mandrels, Which are occasionally 
referred to as trocars only, are used, for instance, to create an 
arti?cial access through the abdominal Wall into the abdomi 
nal cavity, Which is suitable for laparoscopy. 

PRIOR ART 

[0003] In laparoscopic operations the trocar mandrel is 
introduced into a trocar shaft, Which is sometimes referred 
to as trocar sleeve or simply trocar only. The trocar mandrel 
With the surrounding trocar shaft is forced through the 
abdominal Wall. When the insertion is completed the trocar 
mandrel is draWn out from the trocar shaft so that other 
instruments such as an endoscope, forceps, scissors and/or 
similar devices may be inserted into the passage of the trocar 
shaft. 

[0004] In certain operation techniques a speci?c needle is 
introduced prior to the insertion of the trocar into the 
abdominal Wall, Which is used for insuf?ation of the abdomi 
nal cavity With a gas, e.g. CO2 in particular. One eXample of 
such a needle is the needle knoWn as “Veress needle”, Which 
has normally a diameter of 2.4 mm. After the “insuf?ation of 
the abdominal cavity With an insuf?ation gas, i.e. folloWing 
the creation of overpressure of up to 50 Torr, the trocar 
mandrel With the trocar shaft is introduced through another 
“puncture” or after WithdraWal of the Veress needle through 
the same puncture. In laparoscopic operations the trocar 
mandrel has a typical diameter of 10 mm. 

[0005] During the introduction of the trocar mandrel unin 
tended damage may occur in the abdominal cavity; more 
over, it may be that the tip of the trocar mandrel is not 
inserted into the abdominal cavity proper. 

[0006] In the US. Pat. No. 5,407,427, from Which the teXt 
of the introductory clause of claim 1 starts out, discloses a 
trocar mandrel With a tip Which permits the piercing through 
the abdominal Wall. An insuf?ation passage is provided in 
the trocar mandrel, Which eXtends along the direction of the 
longitudinal aXis of the trocar mandrel, With the aXis and 
hence the distal discharge opening of the passage being 
spaced from the tip by a distance in the direction orthogonal 
on the longitudinal aXis of the mandrel Which presents an 
aXially symmetrical design in all other respects. 

[0007] That knoWn trocar mandrel makes it possible to 
dispense With the use of a Veress needle (cf. the passage 
from line 51 onWards in column 9 of the US. Pat. No. 

5,407,427). 
[0008] There is the disadvantage, hoWever, that While the 
abdominal Wall is pierced the situation may occur that the 
discharge opening is “clogged” With tissue so that it is no 
longer—or only insuf?ciently—possible to insufflate a cav 
ity such as the abdominal cavity. 

BRIEF DESCRIPTION OF THE INVENTION 

[0009] The present invention is based on the problem of 
improving a trocar mandrel corresponding to the introduc 
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tory clause of Patent claim 1 in such a Way that the 
occurrence of complications, especially as a result of clog 
ging of the insuf?ation passage in the trocar mandrel, Will be 
prevented Whilst it is still possible to dispense With the use 
of a Veress needle during insertion of the trocar. 

[0010] One inventive solution to this problem is de?ned in 
Patent claim 1. Improvements of the invention are the 
subject matters of claims 2 et seq. 

[0011] In accordance With the present invention in insuf 
?ation needle is arranged for displacement in the insuf?ation 
passage, Which needle comprises a laterally disposed open 
ing for the discharge of the insuf?ation ?uid. 

[0012] The inventive trocar mandrel can be used in the 
common manner to create a direct access, e.g. into the 
abdominal cavity, With the occurrence of complications 
being precluded Which may result from an inappropriate 
insertion procedure or a lesion caused by the insuf?ation 
needle. The arrangement of the discharge opening for the 
insuf?ation ?uid and particularly the gas on the side of the 
insuf?ation needle reliably prevents the clogging of the 
discharge opening and hence the insuf?ation access With 
tissue When the abdominal Wall is pierced through. This 
provision ensures that the insuf?ation process may be started 
in a trouble-free manner immediately after the piercing of 
the abdominal Wall. 

[0013] In an improvement the distal end of the insuf?ation 
needle is pointless. On account of the pointless con?guration 
of the distal end of the insuf?ation needle it is not possible 
that a tip eXisting on the insuf?ation needle Will provoke 
lesions in the abdominal cavity after the abdominal Wall has 
been pierced through. 

[0014] In any case, the trocar mandrel is still suitable for 
use in the common manner due to the offset arrangement of 
the tip and the passage. 

[0015] The inventive instrument, Which combines an 
insuf?ation needle such as a Veress needle With a trocar 

mandrel in one and the same instrument, permits the creation 
of a direct access to the abdominal cavity so that the 
undesirable incidences or complications, Which may occur 
When the instruments are used separately, can no longer 
occur and are at least reduced if not completely avoided. 

[0016] In the improvement characterised in claim 2 the 
distal end of the insuf?ation needle projects beyond the tip 
of the trocar mandrel in the normal case. As the insuf?ation 
needle is supported for displacement in opposition to a 
resilient force for sliding back behind the tip, the insuf?ation 
needle is pushed back behind the “engagement surface” of 
the mandrel When the abdominal Wall is pierced through. As 
a result not only an easy piercing through the abdominal Wall 
is ensured but the needle is also protected from damage etc. 

[0017] The trocar mandrel may present the eXternal shape 
of a trocar mandrel knoWn per se and may present a 
conically scarfed tip in particular. In another preferred 
embodiment the tip may present at least tWo slopes Which 
form cutting edges. In this design the discharge opening of 
the insuf?ation passage may be provided in one of the 
slopes. 

[0018] On account of the inventive combination of a 
Veress needle and a trocar in a single instrument it is 
moreover possible that the diameter of the insuf?ation 
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passage and hence of the insuf?ation needle is larger than the 
diameter of bore of conventional Veress needles. In particu 
lar, the diameter may be roughly 3 mm and more. 

[0019] It is yet possible to provide (at least) one additional 
?ushing passage in the trocar mandrel for the supply and/or 
evacuation of a Wash ?uid such as a liquid. 

[0020] The inventive trocar mandrel may, of course, be 
designed as disposable trocar. It is preferred, hoWever, that 
it is suitable for sterilisation for multiple application, and in 
particular it is con?gured for being dismantled for sterilisa 
tion. This dismantling ensures that cavities etc. can be 
reliably sterilised, too. 

BRIEF DESCRIPTION OF THE DRAWING 

[0021] The folloWing is an exemplary description of the 
invention With reference to embodiments, Without any 
restriction of the general inventive idea, and With reference 
to the draWing Which is referred to explicitly, by the Way, 
With respect to the disclosure of all inventive details Which 
are not explained completely in the text. In the draWing: 

[0022] FIG. 1 is a plan vieW of an inventive trocar 
mandrel, 

[0023] 
[0024] FIG. 3 is a vieW of the trocar mandrel from beloW, 
Which is illustrated in FIG. 1. 

FIG. 2 is a side vieW, and 

DESCRIPTION OF AN EMBODIMENT 

[0025] An inventive trocar mandrel 1 is illustrated in 
various vieWs in FIGS. 1 to 3. 

[0026] The trocar mandrel 1 has a conically scarfed tip 2. 
In the embodiment illustrated here the tip is formed by tWo 
slopes 20 Which form cutting edges 21. 

[0027] An insuf?ation passage 30 is provided in the inven 
tive instrument, Which has a longitudinal axis Which is offset 
relative to the axis passing through the tip of the trocar 
mandrel, Which means that it presents a distance orthogonal 
on the respective axes. 

[0028] In the illustrated embodiment moreover both the tip 
2 and the insuf?ation passage 30 are disposed in an off-axis 
position relative to the center axis 4 of the trocar mandrel so 
that the trocar mandrel does not have an axially symmetrical 
basic shape. This may be clearly seen in the side vieW 
illustrated in FIG. 2. As a result the insuf?ation efficiency is 
increased—Without any impairment When the abdominal 
Wall is pierced through—and the arrangement of the insuf 
?ation passage and further ducts is facilitated. It is possible, 
in particular, to arrange the insuf?ation passage in the 
geometric center axis of the trocar mandrel. 

[0029] The insuf?ation passage 30 ends, on the distal side, 
in a recess or a discharge opening, respectively, in the 
conical (distal) part of the trocar mandrel 1. In a preferred 
embodiment the insuf?ation passage 30 is a continuous duct 
so that an “insuf?ation needle”3, Which is of the Veress type 
in particular, can be inserted into this passage from the 
proximal side, Without dismantling the instrument. 

[0030] A resilient force, Which is applied, for instance, by 
a spring, biases the insuf?ation needle 3 in such a Way that 
it projects beyond the surface of the slope in Which the 
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discharge opening is located, and particularly also beyond 
the tip 2 of the trocar mandrel 1 in a direction along the axis 
4. Under an externally applied force, as it may be created 
When the abdominal Wall is pierced through, the insuf?ation 
needle 3 is pushed back behind the surface of the corre 
sponding slope. This is indicated by a double arroW in FIGS. 
1 and 2. 

[0031] Moreover, the distal end 31 of the needle 3 is 
pointless. As a result, the insuf?ation needle cannot cause 
damage on organs, blood vessels, etc., neither in the 
advanced “basic state” nor in the retracted “introduction 
state”. 

[0032] A duct Which is illustrated in dashed lines—i.e. the 
insuf?ation passage proper—is provided in the needle 3, 
Which serves to pass CO2, for instance, from the proximal 
end of the instrument to the distal end. This passage ends in 
an opening 5 through Which the insuf?ation gas is dis 
charged. In accordance With the invention the opening 5 is 
provided on a lateral surface of the insuf?ation needle 3 
rather than at the face of the needle 3. Due to this arrange 
ment the opening 5 is protected and cannot be clogged With 
tissue fragments etc. When the abdominal Wall is pierced 
through. 
[0033] The diameter of bore of the needle 3 is preferably 
larger than the diameter of the bore in standard needles, e.g. 
conventional Veress needles. 

[0034] Moreover, provisions may be made for ?ushing 
and sterilisation. To this end, at least one additional duct may 
be provided—Which is not illustrated here—through Which 
a Wash ?uid is supplied or evacuated. Supply and evacuation 
may also take place in alternation. 

[0035] In the illustrated embodiment the trocar (or the 
trocar mandrel, respectively) 1 has a diameter of 10 mm. The 
insuf?ation needle 3 has a diameter of 3 mm. 

[0036] The aforedescribed spring system, Which is not 
shoWn in the Figures, permits the retraction of the needle 3 
behind the slope 20 as soon as the trocar mandrel 1 is 
supported on the abdominal Wall, initially by the pointless 
tip 31 of the needle 30 and then by the corresponding slope 
20. As a result, the tip 2 of the trocar mandrel 1 is released 
Which then pierces through the abdominal Wall under the 
pressure exerted by the operating surgeon. As soon as the 
abdominal Wall has been pierced the insuf?ation needle 3 
returns into its advanced position Which is shoWn in the 
Figures. 
[0037] In this state, insuf?ation takes place. During this 
operation the trocar tip 2 is “covered” by the needle 3. The 
pointless end of the needle 3 hence provides for protection 
from lesions in the abdominal cavity by the tip 2. 

[0038] With the tip of the insuf?ation needle being “point 
less”, ie not sharp-edged, any aggression, ie any risk, is 
avoided in the abdominal cavity. 

[0039] In a typical laparoscopy the umbilical incision is 
placed With a linear extension, in depth, in the position from 
6 to 12 hours. The abdominal Wall is lifted on either side of 
the navel, With the skin being tightly seiZed, and under the 
navel in a Way that an angle of roughly 45° relative to the 
horiZontal is produced. 

[0040] The trocar mandrel is connected to the insuf?ator 
Which is operated at a loW rate, ie at a typical efficiency of 
1 to 2 liters of gas per minute. 
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[0041] When the trocar mandrel 1 has been inserted into a 
trocar shaft, Which is not shown in the drawing, it is 
introduced and inserted into the umbilical incision: 

[0042] The pointless tip of the needle 3 is retracted, the tip 
2 at the slope of the trocar mandrel 1 passes transversely 
through the aponeurosis of the straight muscles and subse 
quently passes through the peritoneum Which presents a 
loWer resistance so that the pointless mandrel can perform 
its protective function. 

[0043] At the same time the gas—e.g. CO2—?OWS into 
the abdominal cavity and eliminates the virtual vacuum 
betWeen the tWo serous membranes: an “air bubble” is 
created for safety reasons Which prevents any collapse of the 
structures therebeloW. 

[0044] The progress of the operation can be monitored on 
the pressure gauge means on the insuf?ator: 

[0045] An initial overpressure is folloWs by a negative 
pressure as soon as the pointless distal end 31 of the needle 
3 is inside the peritoneal cavity. 

[0046] It is thus possible for the operating surgeon to 
detect the progress of the procedure of introduction of the 
trocar mandrel With the surrounding trocar sleeve With a 
high degree of reliability. 

[0047] Then the trocar mandrel is advanced by another 1 
to 2 cm so that the shaft Will be correctly pushed on. Then 
the endoscopic operation proper may commence. 

[0048] The inventive trocar mandrel, Which is also 
referred to as direct trocar or “pneumo trocar”, implements 
the possibility of combining the insufflation function of a 
Veress needle With the trocar function in one and the same 
trocar instrument so as to require only a single manual 
operation. This ensures an improved safety for the patient 
speci?cally in vieW of the acute and sharp trocar tip: 

[0049] In particular, the inventive con?guration ensures an 
excellent protection from lesion on vessels or any other 
damage as a result of the potential danger of the tip after its 
passage through the abdominal Wall. The inventive trocar 
mandrel entails the further advantage that tWo operations or 
movements of the hand are combined in a single operation; 
moreover, the high speed With Which the introducing opera 
tion can be performed and the simpli?ed monitoring via the 
pressure gauge means on the insuf?ator present further 
advantages. Furthermore, complications are distinctly 
reduced unless the trocar Will be used on a cicatrised 
abdomen. 

[0050] The invention has been described in the foregoing 
With reference to an embodiment, Without any restriction of 
the general feasibility. In particular, the inventive trocar can 
also be used for operations other than laparoscopy. If nec 
essary, a liquid may equally passed through the passage in 
the needle, rather than a ?uid. 

[0051] The lateral arrangement of the gas discharge open 
ing 5 entails the advantage that the discharge opening is 
protected When the instrument is pierced through tissue. At 
the same time, in the retracted state, the gas How is practi 
cally stopped. When the insuf?ation needle is advanced, 
Which may be the case in particular under the force of a 
spring, the insuf?ation begins automatically Without the 
surgeon being required to state the insuf?ation procedure 
separately. 

1. Trocar mandrel having a tip permitting piercing, eg of 
the abdominal Wall, and an insuf?ation passage extending 
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along the direction of the longitudinal axis of the trocar 
mandrel, With the axis of said insuf?ation passage and hence 
its distal discharge opening being spaced from the tip by a 
distance along a direction orthogonal on the longitudinal 
axis of the trocar mandrel, 

characteriZed in that an insuf?ation needle is disposed for 
displacement in said insuf?ation passage, Which has a 
laterally arranged discharge opening for the insuf?ation 
?uid. 

2. Trocar mandrel according to claim 1, 

characteriZed in that said insuf?ation needle is supported 
for displacement in opposition to a resilient force such 
that, in the state not subject to externally applied forces, 
its distal end does not project beyond the tip of the 
trocar mandrel, and that it is displaceable back behind 
the tip When external forces are applied. 

3. Trocar mandrel according to claim 1 or 2, 

characteriZed in that the distal end of said insuf?ation 
needle is pointless. 

4. Trocar mandrel according to claim 3, 

characteriZed in that the distal end of said insuf?ation 
needle is received in the surface of the trocar mandrel 
in its retracted state. 

5. Trocar mandrel according to any of the claims 1 to 4, 

characteriZed in that the trocar mandrel presents a coni 
cally sloping tip. 

6. Trocar mandrel according to claim 5, 

characteriZed in that the tip presents at least tWo slopes 
forming cutting edges. 

7. Trocar mandrel according to claim 5 or 6, 

characteriZed in that the discharge opening of said insuf 
?ation passage is provided in one of said slopes. 

8. Trocar mandrel according to any of the claims 1 to 7, 

characteriZed in that the diameter of said insuf?ation 
passage and hence of said insuf?ation needle is larger 
than the diameter of the bore of conventional Veress 
needles. 

9. Trocar mandrel according to claim 8, 

characteriZed in that the diameter amounts to roughly 3 
mm. 

10. Trocar mandrel according to any of the claims 1 to 9, 

characteriZed in that additionally at least one ?ushing duct 
is provided in the trocar mandrel. 

11. Trocar mandrel according to any of the claims 1 to 10, 

characteriZed in that the trocar mandrel is sterilisable and 
adapted to be dismantled to this end, in particular. 

12. Trocar mandrel according to any of the claims 1 to 11, 

characteriZed in that the basic shape of the trocar mandrel 
is not axially symmetrical in the distal Zone. 

13. Trocar mandrel according to any of the claims 1 to 12, 

characteriZed in that the tip of the trocar mandrel is not 
positioned on the geometric center axis of the trocar 
mandrel. 

14. Trocar mandrel according to any of the claims 1 to 13, 

characteriZed in that said insuf?ation passage does not 
extend through the tip. 


