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© FIG. 1

(57) Abstract: A veno-merse / harvester device having a handle portion, a hollow shaft portion, and a cutting portion. A fixed can

o nula system incorporated in the device improves the hydrostatic pressure, which allows efficient hydro-dissection with less retro
grade leak of tumescent fluid and facilitates tire separation of the vein from surrounding tissues with less bleeding. The veno-merse /

o harvester device may incorporate a camera system to allow direct visualization of the side branches to be ligated during a procedure.
The self-adjustable cutting tip facilitates the forward advancement of the veno-merse / harvester device safely over a dilated portion
of a vein.



VENO-MERSE / HARVESTER DEVICE

FIELD OF THE INVENTION

[0001] The present invention relates to medical devices and in particular, a device for removal of

veins from the body.

BACKGROUND OF THE INVENTION

[0002] Veins are typically removed from the lower and upper extremities of the body for treating

varicose veins, as well as harvesting veins for bypass procedures. Many prior art devices have

been used in the past 100 years for removing the varicose veins of the lower extremities.

Virtually all of them require major anesthesia at the hospital with potential complications and

post-operative pain

[Θ003] The practice of varicose vein treatment has changed dramatically over the last 10 years,

making it an out-patient and less painful procedure, without the need for major anesthesia. The

inventor's original harvester device and its subsequent improved version, disclosed in U.S.

Patent Nos. 7,163,547 and 7,632,289 and incorporated herein by reference, are used to remove

the varicose veins of the lower extremities under local (tumescent) anesthesia in an office setting.

[0004] In prior art harvester devices, the fluid used for tumescent anesthesia is injected via a

moveable needle through the shaft of the device. Such moveable needle has limited forward

pressure due to leakage of fluid in a retrograde manner. As a result, the effectiveness of hydro-

dissection and the anesthetic agent are reduced.



[0005] Prior art harvester devices have a cutting tip that is fixed and of a predetermined size.

During a vein harvesting procedure, segments of the long saphenous vein may become dilated as

a result of the flow turbulence within these veins. An enlarged segment of the saphenous vein

that is larger than the rest of the trunk may interfere with the forward advancement of the

harvester device.

[0006] Prior art harvester devices also do not provide a direct visual field of the surrounding

tissues and veins being harvested.

(0007] Therefore, there is a need for an improved harvester device that provides forward

pressure to the tumescent anesthesia fluid for an effective hydro-dissection and anesthesia, a

cutting tip that can accommodate enlarged segments of the vein being harvested and a visual

field of the surrounding tissues and veins being harvester.

SUMMARY OF THE INVENTION

[0008] The veno-merse / harvester device of the present invention comprises a handle portion, a

hollow shaft portion extending therefrom and a cutting portion at the distal end of the shaft

portion.

[0009] The present invention provides a veno-merse / harvester device that allows effective

hydro-dissection of veins from the body by providing a fixed cannula system. The fixed cannula

system is incorporated into the harvester device of the present invention, with the injection port

being part of the handle portion and the tip being part of the cutting portion. A one-way valve is

provided in the cannula system to create much higher forward pressure of fluid used in the

cannula system.



[0010] The present invention provides a veno-merse / harvester device that provides a camera

system that allows direct visualization of the surrounding tissues and veins being harvested. The

camera system is incorporated into the shaft portion and cutting end of the harvester device of

the present invention.

[0011] The present invention provides a veno-merse / harvester device that allows effective

forward advancement of the device over a dilated portion of a vein by providing a self-adjustable

cutting tip. The cutting portion includes the self-adjustable cutting tip that has at least two

sections that pivotally move to accommodate an enlarged vein.

[0012] The veno-merse / harvester device of the present invention may be used to easily remove

the veins in the lower extremities (e.g., the long saphenous vein) as well as the straight veins in

the upper extremities (e.g., the cephalic vein) using the power of hydro dissection to separate the

veins from the surrounding tissues and fat, facilitating an effortless removal of the veins. Mixing

of the dissection fluid with local anesthesia allows the anesthetization of tissue surrounding the

vein, and when coupled with the one-way valve, allowing forward hydro-dissection, significantly

easing the advancement of the device.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] Preferred embodiments of the present invention have been chosen for purposes of

illustration and description and are shown in the accompanying drawings forming a part of the

specification wherein:

[0014] Figure 1 is the harvester device of the present invention.



[0015] Figure 2 is an enlarged view of the handle portion and shaft portion of the harvester

device of the present invention showing an injection port and a one way valve within the shaft of

the harvester device.

[0016] Figure 3 is an enlarged view of the cutting end of the harvester device of the present

invention showing a fixed cannula extending therefrom.

[0017] Figure 4 is an enlarged view of the cutting end of an alternative embodiment of the

harvester device of the present invention showing a wireless camera system within the cutting

end.

[0018] Figure 5 is the self-adjustable cutting tip of the harvester device of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0019] With reference to the drawings, wherein the same reference number indicates the same

element throughout, there is shown in Figures 1 - 3 a veno-merse / harvester device 10 of the

present invention comprises a handle portion 20, a hollow shaft portion 30, a cutting portion 40

and a cannula system 50.

[0020] The handle portion 20 is enlarged to allow the device 10 to be firmly gripped by a user.

A user can control the forward advancement and rotation of the device 10 by directing or

controlling the handle portion 20. Extending from the handle portion 20 is an elongated hollow

shaft portion 30 having a generally smaller cross-section than the handle portion 20. At the

distal end of the shaft portion 30 is the cutting portion 40. The shaft portion 30 is sealed at the

junction 5 where it meets the cutting portion 40. The cutting portion 40 has an outwardly

tapered, substantially frusto-conical shape with a circular cutting tip 6 at the distal end of the

cutting portion 40 and an opening 11 near the proximal end of the cutting portion 40. The



cutting tip 6 allows circular division of tissues and tributaries surrounding the vein without

damaging the vein itself. The opening 1 allows percutaneous division of the vein using a small

caliber blade inserted through the skin into or against the opening 11.

[0021] The cannula system 50 is incorporated into the handle portion 20, shaft portion 30 and the

cutting portion 40 to form a closed system. An injection port 1 of the fixed cannula system 50 is

provided in the handle portion 20 for receiving a fluid such as a tumescent fluid. The handle

portion 20 and shaft portion 30 are hollow such that fluid can travel from the injection port 1

through the handle portion 20 and shaft portion 30 towards the cutting portion 40. Such fluid

exits the cannula system 50 at tip 7, which is fixedly connected to and extends beyond the cutting

tip 6 of the cutting portion 40. The cannula system 50 includes a one-way valve 3 such that fluid

can only go in one direction, from the injection port 1 to the tip 7.

[0022] The cannula system 50 of the present invention creates a closed system that

advantageously provides a liigher forward dissecting pressure than prior art devices for improved

hydro-dissection. As a result, veins are easier to separate from surrounding tissues. Further, the

added pressure against the veins advantageously compresses the veins, which are normally

distended and full of blood, and reduces the bleeding from these compressed veins during the

harvesting procedure and significantly reducing the bruising after surgery. Anesthesia injected

through the cannula system 50 will be more effective than prior art devices as it travels further in

the fatty tissue surrounding the veins with the one way valve 3 and extended tip 7, resulting in

less pain during the vein harvesting procedure. The retrograde leakage of the anesthesia is also

reduced as a result, which advantageously provides a drier operating field for the patient who is

awake during the procedure. Further, the harvester device 10 is a more solid and stable

instrument than prior art devices due to the fixed cannula system 50, without the need to move or



re-insert the cannula repeatedly. Thereby, allowing the device 1 to be easily maneuvered and

resulting in less pain to the patient during the procedure.

[0023] In an alternate embodiment, as shown in Figure 4, a veno-merse / harvester device 60 has

a camera system 65. The camera system 65 includes a transmission device 8 and a camera 9.

The camera 9 is located near the cutting tip 6 of the cutting portion 40 to allow direct

visualizations of the side branches of the saphenous vein, allowing ligation from within or

percutaneous ligation of these branches during coronary bypass harvesting. Lighting may be

provided at the camera 9 to improve the visualization. Any transmission device 8 known to one

skilled in the art may be used to transmit real-time visual imagery (stills or videos) received from

the camera 9 wirelessly to a remote display device.

[0024] An alternate cutting portion 70, as shown in Figure 5, may be used with the veno-merse /

harvester device 10 or 60 of the present invention or other prior art harvester devices. Cutting

portion 70 includes two corresponding sections 6a and 6b. Sections 6a and 6b matingly form,

with overlap, the outwardly tapered, substantially frusto-conical shape of the cutting portion 70.

The distal end of sections 6a and 6b form the circular cutting tip 6. Sections 6a and 6b are

hingedly or pivotally connected to each other at the end 72 where it meets the shaft portion 30 to

allow the sections 6a and 6b to move in the direction of X. A spring or elastic (not shown) may

be used to keep sections 6a and 6b at a predetermined distance apart or return sections 6a and 6b

to a predetermined distance. When the harvester device 10 or 60 is advanced over a dilated

portion of a vein, sections 6a and 6b will self-adjust and move in the direction of X, such that the

diameter of the cutting tip 6 increases. While two sections 6a and 6b are shown in Figure 5, 3 or

more sections may be used to form the cutting portion 70.



[0025] The veno-merse / harvester device of the present invention as described above is less

intrusive to a patient than the prior art devices. The present invention allows a faster and less

painful procedure.

[0026] The features of the invention illustrated and described herein are the preferred

embodiments, Therefore, it is understood that the appended claims are intended to cover the

variations disclosed and unforeseeable embodiments with insubstantial differences that are

within the spirit of the claims.



CLAIMS

What I claim is:

1. A device for removing veins from the body of a patient comprising:

a. a handle portion having first and second ends;

b. a hollow shaft portion extending from said second end of said handle portion, said

shaft portion having a distal end;

c. a cutting portion extending from said distal end of said shaft portion, said cutting

portion having a distal end; and

d. a cannula system for delivering a fluid near the veins fixedly incorporated within

said handle portion, said hollow shaft portion and said cutting portion to form a closed system.

2 . The device of Claim 1 wherein said cannula system comprises an injection port and a tip,

wherein said injection port extending from said first end of said handle portion, and said tip

extending from said distal end of said cutting portion, wherein a fluid enters the injection port

travels through said handle portion and said hollow shaft portion and exits at said tip.

3. The device of Claim 2 wherein said cannula system further comprises a one-way valve

such that fluid in said cannula system flows only in one direction.

4. The device of Claim 1 wherein said cutting portion having a generally frusto-conical

shape with said distal end of said cutting portion having a wider diameter.



5. The device of Claim 1 further comprises a cutting tip at said distal end of said cutting

portion.

6. The device of Claim 1 wherein said handle portion having a first cross-sectional distance

and said hollow shaft portion having a second cross-sectional distance, and said first cross-

sectional distance being larger than said second cross-sectional distance.

7. The device of Claim 1 wherein said distal end of said shaft portion is sealed except for

said cannula system.

8. The device of Claim 1 wherein said cutting portion having an opening for percutaneous

division of the veins.

9. The device of Claim 5 wherein said cutting tip is circular.

10. A device for removing veins from the body of a patient and providing visualization of

the veins at a remove display device comprising:

a. a handle portion having First and second ends;

b. a hollow shaft portion extending from said second end of said handle portion, said

shaft portion having a distal end;

c. a cutting portion extending from said distal end of said shaft portion, said cutting

portion having a distal end; and



d. a camera system for direct visualization of the veins, comprises a camera within

said cutting portion and a transmission device within said shaft portion, wherein said camera

captures said visualization and said transmission device transmits said visualization to a remote

display device.

11. The device of Claim 10 wherein said camera system further comprises a light source

within said cutting portion.

12. A device for removing veins from the body of a patient comprising:

a. a handle portion having first and second ends;

b. a hollow shaft portion extending from said second end of said handle portion, said

shaft portion having a distal end;

c. a cutting portion extending from said distal end of said shaft portion having a

third cross-sectional distance; and

d. means for adjusting said third cross-sectional distance of said cutting portion.

13. The device of Claim 12 wherein said adjusting means comprises at least two cutting

sections overlappingly, matingly and pivotably connected to each other forming said cutting

portion, each of said cutting sections having a distal end.

1 . The device of Claim 13 further comprising a cutting tip at said distal ends of said cutting

sections.
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