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A TROCAR WITH ENHANCED MANOUEVRE CAPABILITY
Field of the Invention

The present invention relates to a trocar which mediates the surgical instruments
used during laparoscopic and other minimal invasive surgeries to be inserted

inside the body.
Background of the Invention

Surgical instruments such as camera, scissors used during closed surgeries are
inserted inside the abdominal cavity through the apparatus called trocar. The
trocars placed inside the incisions made on the abdominal wall have various valve
mechanisms in order to prevent the gases constituting the intra-abdominal
pressure from going out of the body. Valve mechanisms are one of the
indispensable parts of the trocars in order to maintain the body pressure. However,
in today’s trocars the entry part of the trocar wherein the valve mechanism is
mounted has larger outer diameter than the body part of the trocar which is
inserted inside the body since the valve mechanism has a complex structure. The
outer diameters of the entry parts of the conventional trocars being larger than the
body part causes various problems. One of the biggest problems of the
conventional trocars is the manoeuvre loss in laparoscopic operation instruments
especially when they are placed at close points to each other. The conventional
trocars which are placed from close points to each other cannot enter inside the
body parallel to each other since the large outer diameteré originating from the
valve mechanisms at the parts wherein the surgical instruments are inserted
contact each other. Most of the time the ends of the trocars inside the body come
close to each other too much or are positioned diagonal to each other. This
situation makes it difficult to control the surgical instrument from the part out of

the body and the part inside the body to reach the targeted areas.
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Another negative side of current trocars is that they do not have a flexible
structure since they are generally produced from a material such as hard plastic or
metal. Only the surgical instruments having a straight structure can pass through
the trocars produced from a non-flexible material. Surgical instruments having a

curvy structure cannot pass through the conventional trocars.

Another negative aspect of the conventional trocars is that the hose coming out of
the air inlet channel extends towards the hand of the operator, the person who
performs the surgery, and disturbs the hand of the operator. In the trocars in the
state of the art, air inlet channel is positioned such that it will be towards the end
of the trocar entering inside the body or perpendicular to the axis of the trocar in
order that it will not cause failure by the air sent inside the trocar with pressure to
hit the valve system. For this reason, the hose attached to the air inlet channel in
order to transfer air to the body from the air inlet channel extends towards the

hand of the operator and disturbs the operator because of the physical contact.

United States Patent document no US5584847, an application known in the state
of the art, discloses a trocar with a rotating tip wherein the endoscopy instruments

can enter.

United States Patent document no US2009204140, another application known in
the state of the art, discloses adding an environmental protector in order to prevent

the trocar from entering more by accident after the puncture.
Summary of the Invention

The objective of the present invention. is to provide a trocar which enhances the
manoeuvre capability of the surgical instruments by means of its part entering
inside the body having almost the same outer diameter with its part outside the

body.
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Another objective of the present invention is to provide a trocar which enables the
curved surgical instruments used in operations to be inserted inside the body in

closed operations.

A further objective of the present invention is to provide a trocar which prevents
the air hose attached to the air inlet channel from extending towards the hand of

the person who is operating.

Yet another object of the present invention is to provide a trocar having a body

which prevents slipping inside the body.
Detailed Description of the Invention

“A trocar” realized to fulfill the objectives of the present invention is illustrated in

the accompanying figures, in which:

Figure 1 is the view of a trocar in the state of art.

Figure 2 is the view of a trocar the valve part of which is made thin.

Figure 3 is the cross sectional detailed view of the upper body of the trocar.
Figure 4 is the sectional view of the valve.

Figure 5 is the longitudinal sectional view of the trocar.

Figure 6 is the sectional view of the trocar wherein the hose is connected to its air

inlet-outlet channel.

The components in the figures are numbered individually, where the numbers
refer to the following:

1. Trocar

2. Lower body

3. Thread
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4. Support
5. Upper body
6. Valve
61. Valve body
62. Holder
63. Valve tip
64. Groove
7. Air inlet-outlet channel
71. Opening
72. Air directing bevel
8. Upper hole
9. Lower hole

10. Drilling tip

A trocar with enhanced manoeuvre capability (1), which is used in various
laparoscopic and other minimal invasive surgeries and through which the
instruments and/or devices to be used during operation and/or surgery are passed
and are inserted inside the body, comprises

- - at ]east one lower body (2) which enters inside the body,

at least one thread (3) which is located on the lower body (2) and

prevents the lower body (2) from slipping inside the body or outside

the body during operation,

- at least one support (4) which prevents the lower body (2) from
completely entering inside the body,

- at least one upper body (5) which is located at the upper part of the
lower body (2) (in direction of U arrow),

- at least one valve (6) which is located inside the upper body (5) and
prevents air leakage from the body cavity during surgery,

- at least one air inlet-outlet channel (7) which is located on the upper

body (5) and enables the pressurized gas to be supplied inside the body
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or the gasses to be released from the body in order to maintain the
body pressure,

- at least one upper hole (8) which enables the devices used during
operation to be inserted into the upper body (5) and is located at the
end of the upper body (5) on which the lower body (2) is not located,

- at least one lower hole (9) which is located at the end of the lower body
(2) entering the body and enables the surgical instruments inserted
inside the upper body (5) via the upper hole (8) and then moving
through the lower body (2) to go out of the lower body (2) and move
inside the body cavity, and

- at least one drilling tip (10) which is located at the end of the lower
body (2) entering the body and enables the lower body (2) to be
inserted into the body cavity by drilling the abdominal wall.

The inventive trocar (1) comprises at least one upper body (5) which has the same

or almost same outer diameter with the lower body (2).

The lower body (2) preferably has a hollow cylindrical structure and it is the part
of the inventive trocar with enhanced manoeuvre capability (1) which goes inside
the body. In the preferred embodiment of the invention, there are preferably
circular threads (3) on the outer surface of the lower body (2) such that they will
be co-axial with the lower body (2). The threads (3) enable the lower body (2) to
remain in desired depth while the lower body (2) is inserted through the incisions
made on the abdominal wall. By means of the threads (3) the trocar (1) is
prevented from moving outwards or inwards or slipping on the abdominal wall
unintentionally during the operation. In one embodiment of the invention, each
one of the threads (3) has larger outer diameter than the previous thread (3) such
that it will have the smallest outer diameter at the end of the lower body (2)
entering the body and the largest outer diameter at the end of the lower body (2)
connecting with the upper body (5). In one embodiment of the invention, the

lower body (2) is produced from any metal or metal alloy. In one embodiment of
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the invention the lower body (2) is produced from medical grade polypropylene or
a flexible material such as medical grade polyethylene. In a preferred embodiment
of the invention, by means of producing the lower body (2) from a flexible

material, nonlinear instrument can also be inserted inside the body via trocar (1).

The support (4) is located at the part of the lower body (2) which does not enter
inside the body. The support (4) prevents the inventive trocar (1) to move through
the body further by leaning on the abdominal wall. By this means the trocar (1) is
prevented from falling into the body cavity by mistake. In the preferred
embodiment of the invention the support (4) is an elliptic structure. In other
embodiments of the invention, the support (4) can be circle, triangle, rectangle or
geometrical form having more edges or can be a curve. It is possible to develop

support (4) embodiments in many more ways.

The upper body (5) is preferably a cylindrical structure one end of which is
connected to the end of the lower body (2) that does not enter inside the body. In a
preferred embodiment of the invention, the upper body (5) is produced one-piece
with the lower body (2). The outer diameter of the upper body (5) is almost same
with the outer diameter of the lower body (2). In another embodiment of the
invention the outer diameter of the upper body (5) is a bit larger than the outer
diameter of the lower body (2). In one embodiment of the invention the upper
body (5) is produced from flexible material such as medical grade polypropylene

or a medical grade polyethylene.

There is at least one valve (6) present inside the upper body (5) in order to prevent
the air inside the body to be released outside during surgery. In the preferred
embodiment of the invention, the valve (6) has a hollow cylindrical valve body
(61). The valve body (61) engages inside the upper body (5) such that it will fit
tightly. The inner diameter of the upper body (5) and the outer diameter of the
valve body (61) are in contact with each other and air-sealed. On one of the

circular surfaces on the valve body (61), there is a holder (62) which prevents the
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valve (6) to move towards the lower body (2) inside the upper body (5). The
holder (62) has a hollow cylindrical structure. The inner diameter of the holder
(62) has preferably same size with the inner diameter of the valve body (61). The
outer diameter of the holder (62) has preferably same size with the outer diameter
of the upper body (5). On the surface of the valve body (61) on which the holder
(62) is not located, that is the surface which is the circular, inserted inside the
upper body, there is a valve tip (63). The valve tip (63) is preferably in the shape
of a hollow cone. The part of the conical valve tip (63) having the largest outer
diameter and thus the inner diameter is adjacent to the circular surface of the valve
body (61) entering into the upper body (5). The largest outer diameter of the valve
tip (63) is equal to the outer diameter of the valve body (61), and the largest inner
diameter of the valve tip (63) is equal to the inner diameter of the valve body (61).
The valve tip (63) is produced from a flexible material such as pharmaceutical
rubber. On the part of the valve tip (63) farthest to the valve body (61), that is the
pointed, top part of the conical valve tip (63), there is at least one groove (64)
present in order to allow the instruments to be used during surgery to pass. When
the groove (64) is free, that is no instrument is passing through it, it is air-sealed.
When an instrument is passed through the groove (64), the valve tip (63) having a
flexible structure sticks to the surfaces of the instrument with the effect of the
pressurized air and prevents the air from being released. By means of the valve (6)
having a simple structure, the outer diameter of the upper body (5) can be

produced in almost same size with the outer diameter of the lower body (2).

The air inlet-outlet channel (7) is preferably a cylindrical and hollow structure
which is located at any place between the valve (6) and the lower body (2) on the
upper body (5), and enables the air to be sent to the body cavity during operation
or to be released from the body cavity. One end of the air inlet-outlet channel (7)
is connected to the upper body (5) and is preferably produced in one-piece. By
means of the opening (71) located at the end of the air inlet-outlet channel (7)
which is not connected to the upper body (5) gas is received from an external

pressurized gas source and the trocar (1) is moved towards the body cavity. In the
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preferred embodiment of the invention the end of the air inlet-outlet channel (7)
which is not connected to the upper body (5) extends towards the lower body (2)
(Figure 5). By this means, the hose (H) which is coming from the external air
source and connected to the opening (71) of the air inlet-outlet channel (7)
extends towards the body of the person who is being operated, not towards the
upper part (U arrow direction) of the upper body (5). Therefore, it does not extend
towards the upper hole (8) in which the instruments used during surgeries are
inserted. The opening (71) part of the air inlet-outlet channel (7) being designed as
it extends towards the lower body (2) causes the air sent through the channel (7)
to hit the valve (6) first. The air sent with high pressure directly hitting the valve
(6) may cause the valve (6) to be harmed and not to function. In order to prevent
the air from hitting directly to the valve (6), the part of the air inlet-outlet channel
(7) connecting with the upper body (5) is preferably produced inclined towards
the lower body (2). The air directing bevel (72) prevents the air coming with high
pressure to hit directly to the valve (6). In one embodiment of the invention the
half of the cylindrical surface of the air inlet-outlet channel (7) connecting with
the upper body (5) which is close to the valve (6) is inclined towards the lower

body (2) and thus the air directing bevel (72) is constituted.

It is possible to develop various embodiments of the inventive “TROCAR WITH
ENHANCED MANOUEVRE CAPABILITY” (1). The invention can not be
limited to the examples described herein and it is essentially as defined in the

claims.
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CLAIMS
1. A trocar (1) which is used in various laparoscopic and other minimal
invasive surgeries and through which the instruments and/or devices to be
used during operation and/or surgery are passed and are inserted inside the
body comprising _

- - at least one body (2) which enters inside the body,

- at least one thread (3) which is located on the lower body (2) and
prevents the lower body (2) from slipping inside the body or outside
the body during operation,

- at least one support (4) which prevents the lower body (2) from
completely entering inside the body,

- at least one upper body (5) which is located at the upper part of the
lower body (2) (in direction of U arrow),

- at least one valve (6) which is located inside the upper body (5) and
prevents air leakage from the body cavity during surgery,

- at Jeast one air inlet-outlet channel (7) which is located on the upper
body (5) and enables the pressurized gas to be supplied inside the body
or the gasses to be released from the body in order to maintain the
body pressure,

- at least one upper hole (8) which enables the devices used during
operation to be inserted into the upper body (5) and is located at the
end of the upper body (5) on which the lower body (2) is not located,

- at least one lower hole (9) which is located at the end of the lower body
(2) entering the body and enables the surgical instruments inserted
inside the upper body (5) via the upper hole (8) and then moving
through the lower body (2) to go out of the lower body (2) and move
inside the body cavity, and

- at least one drilling tip (10) which is located at the end of the lower
body (2) entering the body and enables the lower body (2) to be
inserted into the body cavity by drilling the abdominal wall, and

characterized by
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- an upper body (5) which has the same or almost the same outer
diameter with the lower body (2) by means of using a simple valve (6)

system.

2. A trocar (1) according to claim 1, characterized by thread (3) which is
located on the outer surface of the lower body (2) and prevents the
inventive trocar (1) from slipping inside the body or outside the body

during operation.

3. A trocar (1) according to claim 2, characterized by threads (3) which are
circular such that they will be co-axial with the lower body (2).

4. A trocar (1) according to aﬂy one of the preceding claims, characterized
by threads (3) which have larger outer diameter than the previous thread
(3) such that it will have the smallest outer diameter at the end of the lower
body (2) entering the body and the largest outer diameter at the end of the
lower body (2) connecting with the upper body (5).

5. A trocar (1) according to any one of the preceding claims, characterized
by lower body (2) which is produced from a flexible material that allows

the nonlinear instruments to be inserted inside the body via trocar (1).

6. A trocar (1) according to any one of the preceding claims, characterized

by a support which has an elliptic form (4).

7. A trocar (1) according to any of the preceding claims characterized by

upper body (5) which is produced in one-piece with the lower body (2).

10
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8. A trocar (1) according to any of the preceding claims, characterized by
valve (6) comprising -a valve body (61) which is in the shape of a hollow
cylinder,

-a support (62) which prevents the valve (6) from moving towards the

lower body (2),

- a valve tip (63) which is conical and located at the end of the valve (6)
~ being inserted inside the body (5),

- a groove (64) which is located on the valve tip (63) in order to allow the

instruments to be used during surgeries to pass.

9. A trocar (1) according to Claim 8, characterized by valve tip (63) which

is produced from a flexible material.

10. A trocar (1) according to any of the preceding claims, characterized by an
air inlet-outlet channel (7) the end of which not connected to the upper

body (5) extends towards the lower body (2).

11. A trocar (1) according to claim 10, characterized by air directing bevel
(72) which is constituted towards the lower body (2) on the part of the air
inlet-outlet channel (7) connecting with the upper body (5) in order to
prevent the air sent from the air inlet-outlet channel from hitting directly to

the valve (6).

12. A trocar (1) according to any of the preceding claims, characterized by

lower body (2) which is produced from metal or metal alloy.
13. A trocar (1) according to Claims 1 to 11, characterized by lower body (2)

which is produced from medical grade polypropylene or medical grade

polyethylene.

11
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14. A trocar (1) according to any one of the preceding claims, characterized
by a valve tip (63) which is produced from pharmaceutical rubber.
15. A trocar (1) according to any of the preceding claims characterized by

upper body (5) which is produced medical grade polypropylene or medical
grade polyethylene.

12
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