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SIMULATED STAPLING AND ENERGY BASED LIGATION FOR SURGICAL

TRAINING

CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application claims priority to and benefit of U.S. Provisional Patent

Application Serial No. 61/679,494 entitled "Simulated stapling and energy based ligation

for surgical training" filed on August 3 , 201 2 which is incorporated herein by reference in

its entirety.

FIELD OF THE INVENTION

[0002] The present invention is directed to medical training and simulation

systems and devices that provide a user with visual, tactile and technical properties that

emulate the situations extant in live surgical procedures.

BACKGROUND OF THE INVENTION

[0003] Several types of surgical devices are commonly used to cut and occlude

tissue to control bleeding or leaking during or after dissection. These include surgical

staplers, electrosurgical ligators, electrocautery instruments, blades, hooks, scissors

and high frequency vibration ligators such as harmonic scalpels.

[0004] In particular, the linear surgical stapler is very useful and popular. The

linear surgical stapler generally comprises an anvil surface against which staples are

fired from an oppositely located cartridge. Tissue is captured in a gap between the jaw

like anvil and cartridge. A plurality of staples arranged in parallel rows in a staggered

fashion is fired into the tissue and a blade operates to cut tissue between two sets of

staple rows. Generally, the stapler is a single fire device and it must be reloaded with

staple-cartridges during use. Most surgical procedures require the use of multiple

cartridges. The stapler is designed to work only with a new staple cartridge in place and

has a safety lock to prevent actuation of the blade if no new staple cartridge is present.

The individual staple-cartridges are expensive. The cost may be justifiable for use in

actual surgery but it is prohibitive in the case of training or practice.



[0005] Examples of energy-based surgical instruments include electrosurgical

blades, probes, scissors, graspers, dissectors, electrocautery instruments and the like.

Generally, electrosurgery is performed using an electrosurgical generator connected to

an alternating current power supply and an instrument including one or more electrodes.

Voltage is provided by the generator and high-frequency electric current is delivered to

biological tissue through the electrode tip of the instrument or hand piece as a means to

cut, coagulate, desiccate or fulgurate tissue. As the current is delivered, it passes

through and heats the tissues to create the desired clinical effect. Alternatively, the

electrical current is used to heat an instrument and a clinical effect is realized when the

heated instrument is applied to tissue as in electrocautery. Additionally, many

procedures make use of energy devices that are based on high frequency sound also

known as ultrasound devices. These and other energy-based instruments

advantageously provide a surgeon with the ability to make precise and nearly effortless

cuts, dissect tissue with nearly instant thermal hemostasis limiting blood loss. Such

instruments have become a standard within the surgical community and are used

regularly in a variety of procedures.

[0006] Because of the effectiveness of electrosurgical and other energy-based

instruments and procedures, it is important to train the clinician in the use of energy-

based surgical instruments and procedures. Many of the existing training or simulating

modules use live tissue from animals or cadavers. Real live tissue may be expensive

and difficult to obtain, requires preservation using refrigeration and generates a smoke

plume and odor when cauterized. With real tissue, a grounding plate is attached to an

electrosurgical generator and the grounding plate is placed underneath the patient so

that the current penetrates deeper into the tissues. In general, the practice of

electrosurgical techniques using real tissue requires additional safety considerations.

Since in the case of energy-based ligation, the devices are designed to operate only on

conductive tissue, it is not always practical to use live tissue or cadaver in training or

practice programs.

[0007] Therefore, there is a need to provide an inexpensive and practical way to

train operators in the use of cutting and occlusion procedures such as surgical stapling

and energy-based ligation. Also, there is a need to provide surgical training instruments



that mimic the function of stapling and energy-based surgical instruments when used on

elastomeric artificial tissue models.

SUMMARY OF THE INVENTION

[0008] According to one aspect of the invention, an inexpensive and practical

training system to train operators in the use of surgical stapling and energy-based

ligation procedures is provided. The system comprises a modified or simulated linear

surgical stapling device having a fixed anvil and an opposed, movable jaw sized and

configured to be closed upon subject tissue. A marking or inking element is associated

with the jaw and anvil of the stapling device and configured to impose a visible pattern

on the surfaces of subject tissue within the anvil and jaw. A pressure sensitive adhesive

is associated with the inner surfaces of the simulated tissue that is activated upon

compression between the anvil and jaw to simulate surgical occlusion.

[0009] According to another aspect of the invention, a surgical training system is

provided. The system includes a simulated tissue structure comprising an outer surface,

a first inner surface and a second inner surface adjacent to and at least partially facing

the first inner surface. The system further includes a surgical training instrument having

a first jaw and a second jaw connected to an elongate shaft such that at least one of the

first jaw and second jaw is movable between an open position and a closed position

with respect to the other one of the first jaw and second jaw. The first jaw has a first

opposing surface and the second jaw has a second opposing surface. The elongate

shaft is connected to a handle at a proximal end of the surgical training instrument. The

handle is configured to manipulate at least one of the first jaw and the second jaw

between the open position and the closed position. The surgical training instrument

includes a blade configured to sever at least a portion of the simulated tissue structure

placed between the first jaw and the second jaw to define a cut line in the simulated

tissue structure. At least one of the first jaw and the second jaw includes a marking

element configured to imprint markings on a portion of the outer surface of the

simulated tissue structure placed between the first jaw and the second jaw when moved



from the open position into contact with the simulated tissue structure in the closed

position.

[0010] According to another aspect of the invention, a surgical training system is

provided. The system includes a simulated tissue structure comprising an outer surface,

a first inner surface and a second inner surface adjacent to and at least partially facing

the first inner surface. The system further includes a surgical training instrument having

a first jaw and a second jaw connected to an elongate shaft such that at least one of the

first jaw and second jaw is movable between an open position and a closed position

with respect to the other one of the first jaw and second jaw. The first jaw has a first

opposing surface and the second jaw has a second opposing surface. The elongate

shaft is connected to a handle at a proximal end of the surgical training instrument. The

handle is configured to manipulate at least one of the first jaw and the second jaw

between the open position and closed position. The surgical training instrument includes

a blade configured to sever at least a portion of the simulated tissue structure placed

between the first jaw and the second jaw to define a cut line in the simulated tissue

structure. A portion of the first inner surface is joined to a portion of the second inner

surface to form a predetermined pathway in the simulated tissue structure. The

predetermined pathway having a width and a length.

[0011] According to another aspect of the invention, a surgical training system is

provided. The system includes a simulated tissue structure comprising an outer surface,

a first inner surface and a second inner surface adjacent to and at least partially facing

the first inner surface. The system further includes a surgical training instrument having

a first jaw and a second jaw connected to an elongate shaft such that at least one of the

first jaw and second jaw is movable between an open position and a closed position

with respect to the other one of the first jaw and the second jaw. The first jaw has a first

opposing surface and the second jaw has a second opposing surface. The elongate

shaft is connected to a handle at a proximal end of the surgical training instrument. The

handle is configured to manipulate at least one of the first jaw and the second jaw

between the open position and closed position. At least one of the first inner surface

and the second inner surface includes adhesive and is separated from the other of the

first inner surface and second inner surface. The simulated tissue structure is



configured such that the closed position of the first jaw and the second jaw onto the

simulated tissue structure positioned between the first jaw and the second jaw in the

location of the adhesive compresses the first inner surface and the second inner surface

together bringing the adhesive into contact with the other inner surface thereby bonding

a portion of the first inner surface to a portion of the second inner surface to simulate

surgical occlusion of the simulated tissue structure.

[0012] According to another aspect of the invention, a method for surgical training

is provided. The method includes providing a simulated tissue structure comprising an

outer surface, a first inner surface and a second inner surface adjacent to and at least

partially facing the first inner surface. A portion of the first inner surface is joined to a

portion of the second inner surface to form a predetermined pathway in the simulated

tissue structure. The predetermined pathway has a width and a length. The method

includes the step of providing a surgical training instrument having a blade. The blade of

the surgical training instrument is placed within the width of the predetermined pathway.

The simulated tissue structure is cut with the surgical training instrument along the

length and within the width of the predetermined pathway.

[0013] According to another aspect of the invention, a method for surgical training

is provided. The method includes the step of providing a simulated tissue structure

comprising an outer surface, a first inner surface and a second inner surface adjacent to

and at least partially facing the first inner surface. A region of at least one of the first

inner surface and the second inner surface includes an adhesive. A surgical training

instrument is provided. The surgical training instrument includes a first jaw and a

second jaw connected to an elongate shaft such that at least one of the first jaw and

second jaw is movable between an open position and a closed position with respect to

the other one of the first jaw and second jaw. The first jaw has a first opposing surface

and the second jaw has a second opposing surface. The elongate shaft is connected to

a handle at a proximal end of the surgical training instrument. The handle is configured

to manipulate at least one of the first jaw and the second jaw between the open position

and closed position. The region of the at least one of the first inner surface and the

second inner surface that includes adhesive is placed between the first jaw and the

second jaw of the surgical training instrument with the first jaw and second jaw in the



open position. The first jaw and the second jaw are moved from the open position to the

closed position onto the region with adhesive. The simulated tissue structure is

compressed between the first jaw and the second jaw in the region with adhesive. The

first inner surface is adhered to the second inner surface by compressing the simulated

tissue structure between the first jaw and the second jaw. The first jaw and the second

jaw are moved from the closed position to the open position.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] FIG. 1 is a top perspective view of a surgical training instrument with jaws

in a closed orientation according to the present invention.

[0015] FIG. 2 is a top perspective view of a surgical training instrument with jaws

in an open orientation according to the present invention.

[0016] FIG. 3 is a top perspective, partial view of a surgical training instrument

with jaws in a closed orientation according to the present invention.

[0017] FIG. 4 is a top perspective, partial view of a surgical training instrument

with jaws in an open orientation and according to the present invention.

[0018] FIG. 5 is a perspective, partial view of a surgical training instrument with

two marking elements and jaws in an open orientation according to the present

invention.

[0019] FIG. 6 is a perspective, partial view of a surgical training instrument with

two marking elements placed on the jaws in an open orientation according to the

present invention.

[0020] FIG. 7 is a cross-sectional view of a simulated tissue structure with

adhesive according to the present invention.

[0021] FIG. 8 is a cross-sectional view of a simulated tissue structure in a

compressed configuration according to the present invention.

[0022] FIG. 9 is a cross-sectional view of a simulated tissue structure and a

surgical training instrument in an open configuration according to the present invention.



[0023] FIG. 10 is a cross-sectional view of a simulated tissue structure

compressed inside a surgical training instrument in a closed configuration according to

the present invention.

[0024] FIG. 11 is a cross-sectional view of a compressed simulated tissue

structure and a surgical training instrument in an open configuration according to the

present invention.

[0025] FIG. 12 is a top perspective view of a simulated tissue structure between

jaws of a surgical training instrument positioned on one side of a lesion according to the

present invention.

[0026] FIG. 13 is a top perspective view of a simulated tissue structure severed

on one side of a lesion and jaws of a surgical training instrument positioned on another

side of the lesion according to the present invention.

[0027] FIG. 14 is a top perspective view of laparoscopic trainer for use with a

surgical training instrument and simulated tissue structure according to the present

invention.

[0028] FIG. 15 is a top perspective view of a simulated tissue structure sealed

and with markings at one end after being severed with a surgical training instrument

according to the present invention.

[0029] FIG. 16 is a top perspective view of adhesive being applied to a simulated

tissue structure according to the present invention.

[0030] FIG. 17 is a top perspective view of adhesive being applied to a simulated

tissue structure according to the present invention.

[0031] FIG. 18 is perspective view of a simulated tissue structure with a

predetermined pathway according to the present invention.

[0032] FIG. 19 is a perspective view of a surgical training instrument positioned

on a simulated tissue structure according to the present invention.

[0033] FIG. 20 is a perspective view of a simulated tissue structure with a cut and

markings according to the present invention.

[0034] FIG. 2 1 is a perspective view of a surgical training instrument placed on a

simulated tissue structure forward of a previous cut according to the present invention.



[0035] FIG. 22 is a perspective view of a simulated tissue structure with a longer

cut and markings according to the present invention.

[0036] FIG. 23 is a perspective view of a surgical training instrument placed on a

simulated tissue structure forward of a previous cut according to the present invention.

[0037] FIG. 24 is a perspective view of a dissected simulated tissue structure with

markings according to the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0038] Turning to FIGs. 1 and 2 , a surgical training instrument 10 according to the

present invention is shown. The surgical training instrument is a linear surgical stapler

10 apparatus comprises a handle 12 at a proximal end and two elongated jaw-like

members, an upper jaw 14 and a lower jaw 16 , at a distal end. An elongate shaft 18

extends between the handle 12 and the jaws 14 , 16 . The elongate shaft 18 houses an

actuator shaft (not shown) that is mechanically connected to the handle 12 at the

proximal end with gears such that movement of the trigger 20 moves the actuator shaft

distally and proximally inside the elongate shaft 18 . Such forth and back movement of

the actuator shaft, permits the distal end of the actuator shaft to ramp in and out of a

longitudinal slot 22 in one of the jaw-like members 14 , 16 . The longitudinal slot 22 is

shown in the upper jaw 14 and advancement of the distal end of the actuator shaft into

the longitudinal slot 22 articulates the upper jaw 14 into a closed orientation with respect

to the lower jaw 16 . The longitudinal slot 22 has a T-shape. Release of the trigger 20

retracts the actuator shaft from the longitudinal slot 22 allowing the upper jaw 14 to

open. The upper jaw 14 is biased with a spring in the open position. The user can close

and open the jaws 14 , 16 by pulling and releasing the trigger 20 until the jaws 14 , 16 are

closed to capture simulated tissue at a desired location. With the jaws 14 , 16 in a closed

orientation, advancement of a lever 24 pushes the actuator shaft along the longitudinal

slot 22 to the distal end of the jaws 14 , 16 . A complementary longitudinal slot 26 is

formed in the lower jaw 16 and the distal end of the actuator shaft slides along the

length inside the longitudinal slots 22, 26 of the closed jaws 14 , 16 . The longitudinal slot

26 of the lower jaw 16 is T-shaped. With the jaws 14 , 16 closed, the longitudinal slots



22, 26 form an I-shape which is complementary in shape to an I-beam of the distal end

of the actuator shaft. This configuration assists in keeping the jaws 14 , 16 in the closed

configuration. The distal end of the actuator shaft includes a cutting element or blade

(not shown) that cuts simulated tissue along the longitudinal axis of the jaw 14 , 16 as

the actuator shaft is moved distally. In one variation, instead of pushing lever 24 distally

to actuate the blade, the trigger 20 is configured to move the actuator distally after

release of a safety button such that the trigger 20 can be pulled all way proximally

without hindrance. The lever 24 is also used to retract the blade by pulling the lever 24

proximally.

[0039] Turning now to FIGs. 3-4, there is shown another variation for

incorporating a cutting element or blade in a surgical training instrument 10 such as a

simulated linear stapler 10 or simulated energy-based ligation tool. The simulated tool

or stapler 28 of FIGs. 3-4 includes movable jaws 30, 32 similar to the jaws 14 , 16 shown

in FIGs. 1-2. Each of the opposing jaws 30, 32 comprise an opposing surface 34, 36,

respectively. These opposing surfaces 34, 36 are substantially flat and together provide

a compressive force onto simulated tissue material captured between the jaws 30, 32

when the jaws 30, 32 are in a closed orientation. A cutting element 38 is included in one

of the jaws 30, 32 and is shown in FIG. 4 to be associated with the lower jaw 32. The

cutting element 38 is a blade or other protrusion that is sufficiently capable of severing

simulated tissue material. The cutting element 38 protrudes upwardly from the opposing

surface 36 and extends longitudinally along the center line of the lower jaw 32. A slot 40

is included in the opposing surface 34 of the upper jaw 30 directly opposite from the

cutting element 38. The slot 40 extends longitudinally along the center line of the upper

jaw 30 and is sized and configured to receive at least part of the cutting element 38. The

configuration of the cutting element 38 and slot 40 is such that material compressed

between the jaws 30, 32 is severed upon compression or closure of the jaws 30, 32.

The proximal end of the tool 28, comprising a handle and actuators, is not shown in

FIGs. 3-4 but are described with respect to FIGs. 1-2. Other variations known to a

person having ordinary skill in the art to make the jaws open and close, lock and sever

simulated tissue material captured within the jaws 14 , 16 are within the scope of the

present invention.



[0040] Referring back to FIGs. 1-2 and with continued reference to FIGs. 3-4, the

jaw-like members 14 , 16 , 30, 32 articulate relative to each other to open and close to

capture material such as simulated tissue material between the jaw-like members 14 ,

16 , 30, 32. The user controls the device 10 from the handle 12 to open and close the

jaw-like members 14 , 16 , 30, 32 and, in general, manipulate and control the device 10 .

In a real surgical stapler, one of the jaw members carries a disposable cartridge

containing staplers arranged in two or more rows. The other one of the jaw-like

members comprises an anvil against which the staples are driven to deform the staple

legs. Staples are driven out of the cartridge by a camming surface or slider that moves

longitudinally against a plurality of laterally positioned pushers that push each staple out

of the cartridge individually. Surgical staplers typically include a blade that follows the

camming surface so as to cut the tissue between the two or more rows of delivered

staples.

[0041] In the present invention, the surgical training instrument in the form of a

linear stapler 10 does not carry any staples as the staple cartridges are expensive.

Instead, the upper jaw 14 includes a planar opposing surface 15 that is made to

resemble the anvil surface of a real stapler. In a real surgical linear stapler, the anvil

surface is configured to properly deform staples that would exit from openings in the

staple cartridge. The lower jaw 16 includes a planar opposing surface 17 that resembles

a staple cartridge and may comprise an actual staple cartridge from a real linear stapler

without the staples. All of the surgical training instruments of the present invention

comprise a modified or simulated surgical instrument adapted for training purposes. The

planar surface 17 of the lower jaw 16 is opposite from the opposing surface 15 of the

upper jaw 14 . The opposing surface 15 of the upper jaw 14 is marked, textured or

embossed to replicate the appearance and position of multiple rows of an anvil surface

having a plurality of staple pockets. Replicated staple pockets comprising concave

indentations are provided in the opposing surface 15 . In one variation, the staple

pockets comprise convex protrusions configured to lift and/or carry and transfer ink or

other marking compound in order to create realistic markings of staple deployment on

one or more sides of the simulated tissue structure. A real staple cartridge houses a

plurality of staples and includes exit openings in the opposing surface of the lower jaw.



In the simulated stapler 10 of the present invention, the opposing surface 17 of the

lower jaw 16 is marked, textured or embossed to replicate the appearance and position

of multiple rows of staple exit openings. The opposing surface 17 of the lower jaw 16

may include small openings that replicate openings through which staples are ejected

and exit the cartridge. In another variation, the opposing surface 17 includes raised

portions in the location of real staple exit opening configured to impart the other side of

the simulated tissue structure with markings and, as such, is configured to lift and/or

carry and transfer ink or other marking compound. Typically, one or more rows of

replicated exit openings 42, whether in the form of openings or protrusions in the

opposing surface 17 of the lower jaw 16 on each side of the longitudinal slot 26, is

provided. Three rows of replicated exit openings 42 on either side of the longitudinal slot

26 are shown in FIGs. 2 , 5 and 6 . Generally, the rows of replicated exit openings 42 are

staggered with respect to adjacent rows. The opposing surface 15 of the upper jaw 14

includes replicated anvil pockets 44 that are visible in FIG. 5 . The replicated anvil

pockets 44 are arranged in at least one row on either side of the longitudinal slot 22 of

the upper jaw 14 . Typically, the replicated anvil pockets 44 are aligned directly opposite

from the replicated exit openings 42 and are formed in rows that are staggered with

respect to adjacent rows. Three rows of replicated anvil pockets 44 on either side of the

longitudinal slot 22 are shown in FIG. 5 . At least one of the opposing surfaces 15 , 17

includes texture or embossments that are formed in plastic, metal, rubber or other

material such that the texture or embossments in the location of replicated exit openings

42 and/or replicated anvil pockets 44 are raised or depressed from the planar opposing

surfaces 15 , 17 .

[0042] When closed, the upper opposing surface 15 and the lower opposing

surface 17 are configured to compress material, typically material simulating tissue such

as silicone, plastic, thermoplastic elastomer or other material, between the jaws 14 , 16 ,

30, 32. The texturing or embossment on one or more of the opposing surfaces 15 , 17 ,

34, 36 leave a three-dimensional imprint in the simulated tissue material that mimics

real rows of staples delivered in the simulated tissue material that is visible to the user.

Also, these raised locations may be provided with ink, dye, or other material or marking

compound having transferable color. At least one of the opposing surfaces 15 , 17 , 34,



36 of the upper and lower jaws 14 , 16 , 30, 32 respectively, may be compressed upon

an inking pad prior to contact with simulated tissue material. This action will deposit a

marking fluid, ink, dye, paste or powder upon the marking element comprising textured

surfaces 15 , 17 , 34, 36 and when the jaws 14 , 16 , 30, 32 are closed down upon

simulated tissue material, the markings will be transferred to the simulated tissue

material leaving behind a realistic staple-like imprint. An inking pad may also be

integrally formed within at least one of the jaws 14 , 16 , 30, 32 containing a carrier for

dye, ink or other marking compound. For example, the carrier may comprise an ink

cartridge, sponge or inking pad. The marking element is not limited to that shown in

FIGs. 5-6 and may comprise any surface integral or not with the surgical training

instrument that is configured to carry a marking compound and to release the marking

compound in a pattern upon contact with the outer surface of the simulated tissue

structure. Whereas the embossments would leave a three-dimensional imprint upon the

simulated tissue material, the present invention is not so limited and the embossments,

in particular, raised portions of either or both opposing surfaces 15 , 17 , 34, 36 are

configured to leave a two-dimensional deposit of ink or other marking compound on the

simulated tissue material without physically deforming the simulated tissue material. Of

course, both a three-dimensional marking and color imprint or transfer of dye and the

like upon the outer surface of the simulated tissue structure are within the scope of the

present invention.

[0043] According to another aspect of the invention, an inking pad or sponge is

provided. The inking pad or sponge is contained within a non-permeable container that

is sized and configured to receive and direct a surgical training instrument 10 . The

container comprises a first portion containing an inking element such as a pad or

sponge. A second portion of the container receives an instrument in a preferred

orientation that facilitates presentation of the surfaces to be treated to the inking

element. A third portion seals the container when not in use. The first portion is

generally enlarged relative to the second portion and generally flat so that the marking

element is held in a planar orientation. The second portion is configured so that an

instrument inserted into the second portion approaches the inking element with the

surfaces to be inked aligned with the flat surfaces of the inking element. The second



portion is tubular or obliquely tubular so that the inserted surgical training instrument 10

is inserted with marking structures slightly separated for presentation to the inking

element. For example, a linear stapler is inserted into the second portion with jaws open

or slightly open and moved into the first portion where the jaws are subsequently closed

upon the inking element transferring ink, dye or other marking compound to the jaws. If

both jaws are to be inked then the inking pad or sponge is a double-sided pad or

sponge that transfers ink from two oppositely disposed sides of the pad with one side

contacting the first jaw and the other side of the pad contacting the second jaw when

the jaws are closed down upon the inking pad. The third portion comprises any number

of closure elements such as a zip lock, hook-and-loop type fastener or other closing

device. A kit comprises at least one surgical training instrument and ink pad. The kit

may additionally comprise at least one simulated tissue structure with or without

adhesive according to the present invention.

[0044] With reference to FIG. 5 , a first marking element 46 is provided. The first

marking element 46 is shaped and configured to slide over the lower jaw 16 . The first

marking element 46 is sleeve-like having an inner lumen 48 that receives the lower jaw

16 . The first marking element 46 includes a planar surface 50 that includes a marking

compound and is made of a material, such as a sponge-like material, that will exude the

marking compound through specific regions that are arranged upon the marking

element 46, the opposing surface 15 of the upper jaw 14 , the opposing surface 17 of the

lower jaw 16 , or a planar surface 52 of a second marking element 54 if one is employed.

A second marking element 54 is configured with a lumen 56 to slide over and fit on the

upper jaw 14 in the same sleeve-like fashion as the first marking element 46 as shown

in FIG. 5 . The second marking element 54 may also be provided with a marking

compound and configured to exude the marking compound through specific regions.

These specific regions may be arranged upon the marking element 54, the opposing

surface 17 of the lower jaw 16 , the opposing surface 15 of the upper jaw 14 or on the

planar surface 50 of a first marking element 46 if a first marking element 46 is

employed. It is clear that at least one of the jaws 14 , 16 is provided with a marking

element. FIG. 6 illustrates two marking elements 46, 54 placed on the upper and lower

jaws 14 , 16 , respectively. The marking elements 46, 54 may be removed and replaced



in simulation of the replacement of staple cartridges in an actual surgical linear stapler.

As mentioned above, multiple staple cartridges may be necessary to cut across a larger

section of tissue and used staple cartridges would have to be removed and replaced

with a new staple cartridge for continued firing. The present invention advantageously

provides at least one marking element that would provide the practitioner using the

simulated tissue stapler 10 with the same action as required in using a real linear

surgical stapler. In particular, the first marking element 46 that is placed over the lower

jaw 16 that simulates the staple cartridge would be the marking element 46 that would

be removed and replaced. In one variation, that marking element 46 would be the ink-

bearing element. The marking elements 46, 54 are configured to create a resulting

visual impression in the simulated tissue or organ that mimics the end result of real

stapling at the surgical site in color, texture and visual impression upon the user

including the use of red or other-colored marking compound.

[0045] The present invention additionally comprises simulated tissue material and

structures configured to function with the surgical training instrument 10 such as a linear

stapler or other simulated tool, ligation, occluding, or cutting instrument 10 . Simulated

tissue material and structures include any adjacent tissue surfaces, body conduits,

arteries, veins and hollow organs made of elastomeric materials such as silicone, vinyl,

polyurethane or any other polymer. Some of the adjacent tissue surfaces, body

conduits, arteries, veins, hollow organs, or other tissue structure may include other

material or are made solely from other material such as nylon, polyester, cotton or the

like. In one variation of the simulated tissue structure of the present invention, the inner

surfaces or portions of inner surfaces, or portions of other surfaces such as adjacent

surfaces of the simulated tissue material or structure such as conduits, arteries, veins,

and hollow organs are supplied with or coated with an adhesive such as a pressure-

sensitive adhesive or contact adhesive. Generally, the simulated tissue structure

includes an outer surface, a first inner surface and a second inner surface. The second

inner surface is adjacent to and faces, at least partially, the first inner surface. The

adhesive is located on at least one of the first inner surface and the second inner

surface. The adhesive remains adhered to one of the inner surfaces and not adhered to

the other of the inner surface. The cavity or gap in the simulated tissue structure



between the first inner surface and the second inner surface is not closed until the

surgical training instrument is acted upon the region with adhesive. In particular, when

the jaws are closed down upon the outer surface in the location of the adhesive region

on the inner surface, the adhesive is activated to adhere the first inner surface to the

second inner surface. The jaws bring the inner surfaces together, compress them and

adheres the first inner surface to the second inner surface in the location of

compression and adhesive simulating surgical occlusion. In the case where the

simulated tissue structure defines a lumen, the first inner surface and the second inner

surface are located on the inner surface of the lumen.

[0046] When the jaws 14 , 16 of the surgical training instrument 10 or other

simulated surgical tool are located on the desired simulated tissue location and the jaws

14 , 16 are closed down upon the simulated tissue, the simulated tissue will be

compressed between the opposing surfaces 15 , 17 . At least a portion of the adjacent

facing surfaces of the simulated tissue or simulated tissue structure is provided with

adhesive, such as pressure-sensitive adhesive, double-sided tape, or contact adhesive,

in particular, in at least the location of surgically desired placement of the simulated tool

10 . For example, the inner surfaces or portions of inners surfaces of conduits, arteries,

veins and hollow organs that face each other are supplied with or coated with an

adhesive such as a pressure-sensitive adhesive or a contact adhesive on at least one of

the surfaces. A hollow simulated tissue structure includes an inner surface opposite

from another inner surface. At least one of these surfaces is coated with adhesive for

the purpose of attachment to the other of these surfaces. In use, when a hollow

simulated tissue structure is compressed between the jaws 14 , 16 of the surgical

training instrument 10 , the inner surfaces, supplied with adhesive, are forced into

occlusion and are adhered together as would tissue that was stapled or welded by a

linear surgical stapler, energy-based ligation instrument, or other surgical device.

Alternatively, the simulated tissue structure is provided with attractive elements instead

of adhesive-based elements. Examples of attractive elements include hook-and-loop

type fasteners such as VELCRO®, magnets, or the like attached to walls of the

simulated tissue structure.



[0047] An example of an adhesive for use in the present invention is Styrene

Block Copolymer (SBC) containing rosin or other tackifiers that render a sensitive, tacky

surface. Other alternate materials are materials that are formulated to stick to

themselves under compression. For example, silicone rubber may be compounded or

formulated to fuse under pressure in certain conditions. An additional material choice

comprises a naturally sticky material such as KRATON® gel or the like with or without a

non-sticky external coating or external surface.

[0048] With reference to FIGs. 7-8, a simulated tissue structure 60 is shown in

the shape of a hollow organ or body conduit. The simulated tissue structure 60 is an

elastomeric and/or fabric structure having a wall 62 having an inner surface 68 and an

outer surface 70. The simulated tissue structure 60 includes a lumen 64. An occlusive

adhesive element 66 is provided on at least a portion of the internal surface or first inner

surface along at least a portion of the length of the simulated tissue structure 60. The

simulated tissue structure 60 is shown in FIG. 8 in a compressed configuration following

a simulated surgical stapling or energy-based procedure showing the adherence of

opposing adjacent surfaces along line 72. The compressed configuration of FIG. 8 is

achieved by placing the jaws 14 , 16 , 30, 32 on a simulated tissue structure 60 and

moving the jaws 14 , 16 , 30, 32 from an open position to a closed position squeezing the

lumen 64 closed and into sealing engagement with itself.

[0049] With reference to FIGs. 9-1 1, a surgical training instrument 10 according

to the present invention such as a simulated energy-based grasper or dissector 10 is

shown adjacent to a simulated tissue structure 60 shown in cross-section defining a

lumen 64. The simulated tissue structure 60 is tubular in shape having a circular cross-

section resembling a body conduit such as an artery or vein or other hollow organ. An

inner surface 68 of the simulated tissue structure 60 is provided with adhesive 66 on at

least a portion of the inner surface 68. FIG. 9 shows the adhesive 66 placed

circumferentially around the inner surface. The distal end of the simulated surgical

instrument 10 is shown in FIGs. 9-1 1. The surgical training instrument 10 comprises a

pair of opposed jaws 14 , 16 , 30, 32 as described above. The jaws 14 , 16 , 30, 32 are

opened and located adjacent to a surgically desirable location at the simulated tissue

structure 60. Once properly positioned, the handle 12 is manipulated to close the jaws



14 , 16 , 30, 32 on the simulated tissue structure 60 compressing the simulated tissue

structure 60 between the jaws 14 , 16 , 30, 32 as shown in FIG. 10 . If the simulated

surgical instrument 10 includes a cutting element or blade it is activated to sever the

simulated tissue structure in the desired location. The simulated tissue structure 10 has

an adhesive 66 such as a pressure-sensitive contact adhesive within the lumen 64 so

that upon compression and severance, the cut ends appear to have been treated with

an energy-based, electro-surgical or electrocautery device or the like with markings, ink-

based or otherwise, being imparted to the surface of the simulated tissue structure 60.

The jaws 14 , 16 , 30, 32 are then manipulated at the handle 12 into an open orientation

and the severed simulated tissue structure 60 is removed from the instrument 10 as

shown in FIG. 11. The simulated tissue structure 60 remains compressed because of

the adhesive being activated upon compression or juxtaposition of the adjacent

opposing surfaces with at least one surface bearing adhesive for creating a closed

lumen 64 as would result from a real occlusive surgical instrument.

[0050] With reference to FIGs. 12-1 3 , a simulated tissue structure 60 in the

shape of a tubular body conduit is shown having a lesion 74 that is to be removed. The

conduit is elongate and defines a lumen 64 wherein at least a portion of the inner

surface of the conduit is provided with adhesive as described above. The adhesive may

be selectively placed, for example, on either side of the tumor 74 or throughout the

entirety of the inside of the lumen 64. In FIG. 12 , a surgical training instrument 10 such

as a stapler is shown with jaws 14 , 16 closed upon a portion of the conduit 60. The

simulated stapler 10 is operated to simulate the firing of staples by pulling the trigger 20

or advancing the lever 24 to advance a blade. If the surgical training instrument 28 of

FIGs. 3-4 is used, the jaws 30, 32 are closed to a first closed position in which the

cutting element 38 does not sever the simulated tissue 60 and then repositioned as

needed to the desired location. To simulate stapling or cutting, the jaws 30, 32 are

moved to a second closed position in which the simulated tissue is severed by the jaws

30, 32 coming sufficiently close together to engage the cutting element 38 in one jaw

against the opposite jaw. After a simulated stapling, cutting, occlusion, or ligation, the

jaws are opened and the simulated instrument 10 is removed leaving behind a plurality

of simulated rows 76, 78 of staples which comprise a pattern of markings that resemble



real staples. The pattern of markings are from ink, dye or other marking compound

carried by the surgical training instrument 10 and imprinted upon or transferred to the

outer surface of the simulated tissue structure 60 as shown in FIG. 13 . Both sides of the

simulated tissue structure 60 is marked in which both jaws are inked. Alternatively, only

the side facing the user is marked in which only one of the jaws such as the top jaw is

inked. Six rows of markings comprising three rows 76 on one side and three rows 78 on

another side of the cut 80 are shown in FIG. 13 . The markings may include not only

color ink placement on the simulated tissue structure 60, but also, a three dimensional

impression or embossment upon the simulated tissue structure 60 that mimic the raised

and depressed areas of a real deployment of surgical staples. When the simulated

stapler 10 is removed from the conduit 60, at least one of the marking elements 46, 54

is removed and replaced to simulate the reloading of a new and real staple cartridge.

Alternatively, if the marking elements 46, 54 are not employed, the jaws are inked by

compressing the jaws 14 , 16 onto an ink pad to transfer ink to at least one of the jaws.

The simulated stapler 10 is then reintroduced into the practice area, such as a

laparoscopic trainer, and the jaws 14 , 16 are placed in a second location at the other

side of the lesion 74. The jaws 14 , 16 are closed down by pulling of the trigger 20 and

the simulated stapler 10 is activated again to mimic the firing of staples resulting in the

simulated tissue 60 being cut in a second location leaving the similar pattern of ink

markings on the simulated tissue 60 described above. The simulated tissue structure 60

that is located between the two cuts and containing the lesion 74 is removed.

Compression of the simulated tissue structure 60 between the jaws has sealed the open

lumen 64 closed in the location of the markings 76, 78 on either side of the cut 80 and

also at the other side of the lesion 74 in the performance of a second cut.

[0051] To perform any simulated surgical procedure, the simulated tissue

structure 60 may be placed inside a laparoscopic trainer 82 such as the one depicted in

FIG. 14 and described in co-pending U.S. Patent Application Serial No. 13/248,449

entitled "Portable laparoscopic trainer" and filed on September 29, 201 1 by Pravong et

al. to Applied Medical Resources Corporation and published as U.S. Patent Application

Publication No. 201 2/0082970, hereby incorporated by reference in its entirety herein.



Other simulators and/or trainers may be used with the surgical training instruments and

simulated tissue structures of the present invention.

[0052] A laparoscopic trainer 82 includes a top cover 84 connected to a base 86

by a plurality of legs 88 spacing the top cover 84 from the base 86. The laparoscopic

trainer 82 is configured to mimic the torso of a patient such as the abdominal region.

The top cover 84 is representative of the anterior surface of the patient and a space

defined between the top cover 82 and the base 86 is representative of an interior of the

patient or body cavity where organs reside. The laparoscopic trainer 82 is a useful tool

for teaching, practicing and demonstrating various surgical procedures and their related

instruments in simulation of a patient. For practicing various surgical techniques,

surgical instruments such as the surgical training instrument 10 of the present invention

are inserted into the cavity 90 of the laparoscopic trainer 20 through pre-established

apertures 92 in the top cover 84. These pre-established apertures 92 may include seals

that simulate trocars or may include simulated tissue that simulates the patient's skin

and abdominal wall portions. Various tools and techniques may be used to penetrate

the top cover 84 to perform mock procedures on simulated tissue structures 60 of the

present invention placed between the top cover 84 and the base 86. An elongated

conduit 60 is shown placed in the cavity 90 of the trainer 82 shown in FIG. 14 . When

placed inside the cavity 90 of the trainer 82, the simulated tissue structure 60 is

generally obscured from the perspective of the user who can then practice performing

surgical techniques laparoscopically by viewing the surgical site indirectly via a video

feed displayed on a video monitor 94. The video display monitor 94 is hinged to the top

cover 84 and is shown in a closed orientation in FIG. 14 . The video monitor 94 is

connectable to a variety of visual systems for delivering an image to the monitor 94. For

example, a laparoscope inserted through one of the pre-established apertures 92 or a

webcam located in the cavity 90 and used to observe the simulated procedure can be

connected to the video monitor 94 and/or a mobile computing device to provide an

image to the user.

[0053] FIG. 15 illustrates the final end condition of a portion of simulated tissue

structure 60 that has the effects of being stapled by a linear stapler 10 described in a

procedure shown in FIGs. 12-1 3 carried out in a laparoscopic trainer 82 or other



simulator, for example, and removed. The surgical effects include a compressed lumen

64 in the location where two adjacent wall portions 62A, 62B are tightly approximated by

the closure of jaws. The lumen 64 of the conduit 60 is closed and sealed by the

adhesive. In the case of the present invention, the end condition is replicated or

simulated without the use of real staples and what remains are markings from ink or dye

and/or embossments or texturing from being compressed by the jaws 14 , 16 . As shown

in FIG. 15 , three rows of markings 78 resembling three rows of staples are adjacent to

the cut line.

[0054] The simulated tissue 60 of the present invention advantageously permits

the practice of a leak test to ensure that proper stapling or ligation has taken place. A

leak test is performed by pumping air or other gas into the conduit 60 at one end and

then applying water or other liquid such as saline solution at the cut line and along the

markings 78 and observing to see if any bubbles are formed. If bubbles appear, then

the practitioner knows that the conduit was not properly sealed by the ligation or

stapling instrument. In this regard, adhesive applied to the inside of the lumen may be

selectively applied to create the desired passing or failing of the leak test.

[0055] An elastomeric material is used as a body conduit or simulated tissue

structure 60 having a lumen 64. Within the lumen 64 of the conduit 60, an adhesive

such as a pressure-sensitive, contact adhesive is deposited or supplied so that upon

compression of the elastomeric lumen 64, the adhesive is fully occluded and activated.

The opposing walls 62A, 62B of the simulated conduit 60 are compressed, sealed and

marked in a manner that appears to have been accomplished with a linear stapler

employing real surgical staples or other occlusion device, thereby, simulating a surgical

procedure.

[0056] With reference to FIGs. 16-1 7 a pressure-sensitive contact adhesive or

element is placed within the lumen 64 of a simulated body conduit 10 . It may be

deposited upon the inner surface 68 using an adhesive applicator 96 or may comprise a

wafer or strip layer 98 of double-sided material placed within the lumen 64.

[0057] With reference to FIGs. 18-24, there is shown a simulated organ 100

resembling a stomach configured for the purposes of practicing a surgical procedure

such as a simulated gastric bypass procedure. In the simulated gastric bypass



procedure, a portion 102 of a stomach 100 is amputated and removed from a body

cavity. Although a stomach 100 is indicated, the stomach 100 is representative of other

organs upon which similar resection procedures can be practiced. The procedure is

commonly accomplished using a linear stapler along a prescribed path 104. In the case

of simulation according to the present invention, a synthetic, elastomeric and/or fabric

stomach 100 is provided with an occlusive and adherent internal surface such as from

an adhesive or adhesive-like material. A simulated linear stapler 10 is configured to

compress and cut the synthetic stomach 100 along a predetermined path 104. FIG. 19

shows a simulated linear stapler positioned on a simulated stomach 100. When

activated, the upper and lower jaws 14 , 16 of the simulated stapler 10 close to

compress the material and a centrally moving blade cuts through the compressed

material leaving a cut 106 and rows of markings 76, 78 of simulated staple deployment

as shown in FIG. 20. The stapler 10 is then removed from the site and a simulated

reloading of staple cartridges is performed, for example, by the removal and

replacement of one or more marking elements 46, 54 if they are employed or by re-

inking of ink-absorbent material on at least one of the opposing surfaces 15 , 17 , 34, 36,

50, 52 by compressing the jaws onto an ink pad. The stapler 10 is again introduced into

the simulator or laparoscopic trainer 82 and placed upon the stomach 100 ahead of the

cut 106 previously made as shown in FIG. 2 1 . The action is repeated as shown in FIGs.

22-23 until the stomach 100 is completely divided as shown in FIG. 24 leaving two

sealed sides 108, 110 with markings 76, 78 along the length of the amputated stomach

100. The hollow organ 100 comprises two adjacent simulated tissue surfaces that are

brought into contact with each other and in the presence of adhesive or adherent

material, the adjacent surfaces are glued. If no adhesive or adherent material is present,

the compressed adjacent surfaces will not be adhered. Adhesive is selectively placed

along one or more of the two adjacent surfaces, placing adhesive where the cut is

desired and not locating adhesive where the surgical pathway is unwanted or surgically

incorrect. Whereas, closing of the jaws on the hollow organ 100 brings the two adjacent

surfaces into juxtaposition, contact, compression and adhesion in the location of

adhesive, the two adjacent surfaces may be pre-adhered along a predetermined

pathway that is most desirable for a practitioner to follow in order to achieve a desired



clinical outcome in the simulation. Adjacent inner surfaces that are pre-adhered are

glued together prior to application of the simulated training instrument 10 , in particular,

prior to the closure of the jaws onto the simulated tissue structure in the location of the

two adjacent surfaces. In such a case, the surgical training instrument 10 does not play

a role in adhering the two adjacent surfaces and only severs the pre-adhered surfaces.

The simulated tissue structure is formed with a pre-adhered portion located along a

predetermined pathway. The pre-adhered adjacent surfaces define the predetermined

pathway 104 for the practitioner to follow. The presence of a predetermined pathway

that is surgically or clinically significant for the particular procedure is a useful training

tool indicating to the practitioner where the cut or stapling should be performed. In one

variation, the predetermined pathway of pre-adhered adjacent surfaces is visible to the

user. In another variation, the predetermined pathway of pre-adhered adjacent surfaces

is only slightly visible to the user. In yet another variation, the predetermined pathway of

pre-adhered adjacent surfaces is not visible to the user. These variations in the visibility

of the predetermined pathway permit the selection of a simulated tissue structure having

a level of difficulty that is appropriate for the experience level of the user. For example,

a simulated tissue structure in which the predetermined pathway is visible to the user

may be selected for the beginner and the tissue model with an invisible or slightly visible

predetermined pathway may be chosen for the experienced practitioner. In one

variation, the predetermined pathway is molded directly into the simulated tissue

structure. The predetermined pathway includes a length and a width. The width of the

predetermined pathway is at least as wide as the jaws such that when the jaws are

placed on the predetermined pathway and the jaws are closed and the blade is

activated to create a cut line in the simulated tissue, the simulated tissue structure

advantageously remains sealed on either side of the cut line. Where the simulated

tissue structure comprises a lumen, the predetermined pathway divides the lumen into

two sections. If the simulated tissue structure is configured as a stomach, the

predetermined pathway divides the stomach into two cavities.

[0058] It will be understood that many modifications can be made to the various

disclosed embodiments without departing from the spirit and scope of the concept. For

example, various sizes of the surgical devices are contemplated as well as various



types of constructions and materials. It will also be apparent that many modifications

can be made to the configuration of parts as well as their interaction. For these reasons,

the above description should not be construed as limiting the invention, but should be

interpreted as merely exemplary of preferred embodiments. Those skilled in the art will

envision other modifications within the scope and spirit of the present invention.



CLAIMS

We claim:

1. A surgical training system, comprising:

a simulated tissue structure comprising an outer surface, a first inner surface and

a second inner surface adjacent to and at least partially facing the first inner surface;

a surgical training instrument having a first jaw and a second jaw connected to an

elongate shaft such that at least one of the first jaw and second jaw is movable between

an open position and a closed position with respect to the other one of the first jaw and

second jaw; the first jaw has a first opposing surface and the second jaw has a second

opposing surface; the elongate shaft is connected to a handle at a proximal end of the

surgical training instrument; the handle is configured to manipulate at least one of the

first jaw and the second jaw between the open position and the closed position; the

surgical training instrument includes a blade configured to sever at least a portion of the

simulated tissue structure placed between the first jaw and the second jaw to define a

cut line in the simulated tissue structure;

wherein at least one of the first jaw and the second jaw includes a marking

element configured to imprint markings on a portion of the outer surface of the

simulated tissue structure placed between the first jaw and the second jaw when moved

from the open position into contact with the simulated tissue structure in the closed

position.

2 . The system of claim 1 wherein the markings resemble at least one row of

surgical staples on either side of the cut line.

3 . The system of claim 1 wherein the marking element comprises a surface

configured to carry a marking compound and release the marking compound in a

pattern upon contact with the outer surface of the simulated tissue structure.

4 . The system of claim 1 wherein the marking element is a sleeve-like structure

having a lumen configured to receive the first jaw or the second jaw.



5 . The system of claim 1 wherein the marking element contains ink, dye, or other

marking compound.

6 . The system of claim 1 further including a container comprising a first portion

containing an inking element, a second portion configured to receive the distal end of

the surgical training instrument in a preferred orientation that facilitates presentation of

surfaces to be treated to the inking element and a third portion configured to seal the

container.

7 . The system of claim 1 wherein at least one of the first inner surface and second

inner surface of the simulated tissue structure includes an adhesive configured to

adhere the first inner surface to the second inner surface upon compression of the

simulated tissue structure between the first jaw and the second jaw.

8 . The system of claim 7 wherein the adhesive is a pressure-sensitive, adhesive,

double-sided tape, or contact adhesive.

9 . The system of claim 1 wherein the markings comprise ink, dye or other marking

compound transferred from the marking element to the outer surface of the simulated

tissue structure.

10 . The system of claim 1 wherein the markings comprise a three-dimensional

texturing or embossment.

11. The system of claim 1 further including adhesive on at least one of the first inner

surface and the second inner surface.

12 . A surgical training system, comprising:

a simulated tissue structure comprising an outer surface, a first inner surface and

a second inner surface adjacent to and at least partially facing the first inner surface;



a surgical training instrument having a first jaw and a second jaw connected to an

elongate shaft such that at least one of the first jaw and second jaw is movable between

an open position and a closed position with respect to the other one of the first jaw and

second jaw; the first jaw has a first opposing surface and the second jaw has a second

opposing surface; the elongate shaft is connected to a handle at a proximal end of the

surgical training instrument; the handle is configured to manipulate at least one of the

first jaw and the second jaw between the open position and closed position; the surgical

training instrument includes a blade configured to sever at least a portion of the

simulated tissue structure placed between the first jaw and the second jaw to define a

cut line in the simulated tissue structure;

wherein a portion of the first inner surface is joined to a portion of the second

inner surface to form a predetermined pathway in the simulated tissue structure; the

predetermined pathway having a width and a length.

13 . The surgical training system of claim 12 wherein the simulated tissue structure

comprises a lumen and the predetermined pathway divides the lumen into two lumen

sections.

14 . The system of claim 12 wherein the portion of the first inner surface is joined with

adhesive to a portion of the second inner surface to form the predetermined pathway.

15 . The system of claim 12 wherein the simulated tissue structure is configured to

resemble a stomach and the predetermined pathway divides the stomach into two

cavities.

16 . A method for surgical training comprising the steps of:

providing a simulated tissue structure comprising an outer surface, a first inner

surface and a second inner surface adjacent to and at least partially facing the first inner

surface; wherein a portion of the first inner surface is joined to a portion of the second

inner surface to form a predetermined pathway in the simulated tissue structure; the

predetermined pathway having a width and a length;



providing a surgical training instrument having a blade;

placing the blade of the surgical training instrument within the width of the

predetermined pathway; and

cutting the simulated tissue structure with the surgical training instrument along

the length and within the width of the predetermined pathway.

17 . The method of claim 16 including the steps of:

providing a simulator or laparosopic trainer; and

placing the simulated tissue structure inside the simulator or laparoscopic trainer.

18 . The method of claim 16 further including the steps of imprinting the outer surface

of the simulated tissue structure with markings with the surgical training instrument.

19 . A surgical training system, comprising:

a simulated tissue structure comprising an outer surface, a first inner surface and

a second inner surface adjacent to and at least partially facing the first inner surface;

a surgical training instrument having a first jaw and a second jaw connected to an

elongate shaft such that at least one of the first jaw and second jaw is movable between

an open position and a closed position with respect to the other one of the first jaw and

the second jaw; the first jaw has a first opposing surface and the second jaw has a

second opposing surface; the elongate shaft is connected to a handle at a proximal end

of the surgical training instrument; the handle is configured to manipulate at least one of

the first jaw and the second jaw between the open position and closed position;

wherein at least one of the first inner surface and the second inner surface

includes adhesive and the simulated tissue structure is configured such that the closed

position of the first jaw and the second jaw onto the simulated tissue structure

positioned between the first jaw and the second jaw in the location of the adhesive

compresses the first inner surface and the second inner surface together thereby

bonding a portion of the first inner surface to a portion of the second inner surface to

simulate surgical occlusion of the simulated tissue structure.



20. The system of claim 19 wherein the surgical training instrument includes a blade

configured to sever at least a portion of the simulated tissue structure placed between

the first jaw and the second jaw to define a cut line in the simulated tissue structure.

2 1 . The system of claim 19 wherein the simulated tissue structure includes a lumen

and the first inner surface and the second inner surface are located on the inner surface

of the lumen.

22. The system of claim 19 wherein at least one of the first jaw and second jaw

includes a marking element configured to imprint markings on a portion of the outer

surface of the simulated tissue structure placed between the first jaw and the second

jaw when moved into contact with the simulated tissue structure from an open position

to a closed position.

23. The system of claim 19 wherein the adhesive is a contact adhesive, a pressure-

sensitive adhesive, or double-sided tape.

24. A method for surgical training comprising the steps of:

providing a simulated tissue structure comprising an outer surface, a first inner

surface and a second inner surface adjacent to and at least partially facing the first inner

surface; wherein a region of at least one of the first inner surface and the second inner

surface includes an adhesive;

providing a surgical training instrument having a first jaw and a second jaw

connected to an elongate shaft such that at least one of the first jaw and second jaw is

movable between an open position and a closed position with respect to the other one

of the first jaw and second jaw; the first jaw has a first opposing surface and the second

jaw has a second opposing surface; the elongate shaft is connected to a handle at a

proximal end of the surgical training instrument; the handle is configured to manipulate

at least one of the first jaw and the second jaw between the open position and closed

position;



placing the region of the at least one of the first inner surface and the second

inner surface that includes adhesive between the first jaw and the second jaw of the

surgical training instrument when the first jaw and second jaw are in the open position;

moving the first jaw and the second jaw from the open position to the closed

position onto the region with adhesive;

compressing the simulated tissue structure between the first jaw and the second

jaw in the region with adhesive;

adhering the first inner surface to the second inner surface by compressing the

simulated tissue structure between the first jaw and the second jaw; and

moving the first jaw and the second jaw from the closed position to the open

position.

25. The method of claim 24 further including the steps of:

providing a surgical training instrument with a blade configured to sever at least a

portion of the simulated tissue structure placed between the first jaw and the second jaw

to define a cut line in the simulated tissue structure; and

cutting the simulated tissue structure located between the first jaw and the

second jaw with the surgical training instrument in the region with adhesive.

26. The method of claim 24 including the steps of:

providing a simulator or laparosopic trainer; and

placing the simulated tissue structure inside the simulator or laparoscopic trainer.

27. The method of claim 24 further including the steps of imprinting the outer surface

of the simulated tissue structure with markings with the surgical training instrument.

28. A surgical training system, comprising:

a subject tissue having an inner surface;

a modified or simulated linear surgical stapling device having a fixed anvil and an

opposed, movable jaw sized and configured to be closed upon the subject tissue;



a marking or inking element associated with the jaw and anvil of the stapling

device configured to impose a visible pattern on the surfaces of subject tissue within the

anvil and jaw; and

a pressure sensitive adhesive associated with the inner surfaces of the subject

tissue.
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