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VESSEL SEALER AND DIVIDER WITH
NON-CONDUCTIVE STOP MEMBERS

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is a continuation of U.S. application Ser.
No. 10/471,818 filed Sep. 11, 2003 now U.S. Pat. No. 7,473,
253 which claims the benefit of and priority to PCT Applica-
tion Serial No. PCT/US01/11413 filed Apr. 6, 2001 entitled
“VESSEL SEALER AND DIVIDER WITH NON-CON-
DUCTIVE STOP MEMBERS” the entire contents of each of
these applications are hereby incorporated by reference.

BACKGROUND

The present disclosure relates to an electrosurgical instru-
ment and method for performing endoscopic surgical proce-
dures. More particularly, the present disclosure relates to an
endoscopic bipolar electrosurgical forceps and method of
using same which includes a non-conductive stop member
associated with one or both of the opposing jaw members.
The non-conductive stop member is designed to control the
gap distance between opposing jaw members and enhance the
manipulation and gripping of tissue during the sealing and
dividing process.

TECHNICAL FIELD

Endoscopic forceps utilize mechanical action to constrict,
grasp, dissect and/or clamp tissue. Endoscopic electrosurgi-
cal forceps utilize both mechanical clamping action and elec-
trical energy to effect hemostasis by heating the tissue and
blood vessels to coagulate, cauterize and/or seal tissue.

Endoscopic instruments are inserted into the patient
through a cannula, or port, that has been made with a trocar or
similar such device. Typical sizes for cannulas range from
three millimeters to twelve millimeters. Smaller cannulas are
usually preferred, and this presents a design challenge to
instrument manufacturers who must find ways to make sur-
gical instruments that fit through the cannulas.

Certain endoscopic surgical procedures require cutting
blood vessels or vascular tissue. However, due to space limi-
tations surgeons can have difficulty suturing vessels or per-
forming other traditional methods of controlling bleeding,
e.g., clamping and/or tying-off transected blood vessels.
Blood vessels, in the range below two millimeters in diam-
eter, can often be closed using standard electrosurgical tech-
niques. However, if a larger vessel is severed, it may be
necessary for the surgeon to convert the endoscopic proce-
dure into an open-surgical procedure and thereby abandon the
benefits of laparoscopy.

Several journal articles have disclosed methods for sealing
small blood vessels using electrosurgery. An article entitled
Studies on Coagulation and the Development of an Automatic
Computerized Bipolar Coagulator, J. Neurosurg., Volume
75, July 1991, describes a bipolar coagulator which is used to
seal small blood vessels. The article states that it is not pos-
sible to safely coagulate arteries with a diameter larger than 2
to 2.5 mm. A second article is entitled Automatically Con-
trolled Bipolar Electrocoagulation—“COA-COMP ', Neuro-
surg. Rev. (1984), pp. 187-190, describes a method for termi-
nating electrosurgical power to the vessel so that charring of
the vessel walls can be avoided.

As mentioned above, by utilizing an electrosurgical for-
ceps, a surgeon can either cauterize, coagulate/desiccate and/
or simply reduce or slow bleeding, by controlling the inten-
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sity, frequency and duration of the electrosurgical energy
applied through the jaw members to the tissue. The electrode
of'each jaw member is charged to a different electric potential
such that when the jaw members grasp tissue, electrical
energy can be selectively transferred through the tissue.

In order to effect a proper seal with larger vessels, two
predominant mechanical parameters must be accurately con-
trolled—the pressure applied to the vessel and the gap dis-
tance between the electrodes—both of which are affected by
the thickness of the sealed vessel. More particularly, accurate
application of pressure is important to oppose the walls of the
vessel; to reduce the tissue impedance to a low enough value
that allows enough electrosurgical energy through the tissue;
to overcome the forces of expansion during tissue heating;
and to contribute to the end tissue thickness which is an
indication of a good seal. It has been determined that a typical
fused vessel wall is optimum between 0.001 and 0.005
inches. Below this range, the seal may shred or tear and above
this range the lumens may not be properly or effectively
sealed.

Electrosurgical methods may be able to seal larger vessels
using an appropriate electrosurgical power curve, coupled
with an instrument capable of applying a large closure force
to the vessel walls. Itis thought that the process of coagulating
small vessels is fundamentally different than electrosurgical
vessel sealing. For the purposes herein, “coagulation” is
defined as a process of desiccating tissue wherein the tissue
cells are ruptured and dried. Vessel sealing is defined as the
process of liquefying the collagen in the tissue so that it
reforms into a fused mass. Thus, coagulation of small vessels
is sufficient to permanently close them. Larger vessels need to
be sealed to assure permanent closure.

U.S. Pat. No. 2,176,479 to Willis, U.S. Pat. Nos. 4,005,714
and 4,031,898 to Hiltebrandt, U.S. Pat. Nos. 5,827,274,
5,290,287 and 5,312,433 to Boebel et al., U.S. Pat. Nos.
4,370,980, 4,552,143, 5,026,370 and 5,116,332 to Lottick,
U.S. Pat. No. 5,443,463 to Stern et al., U.S. Pat. No. 5,484,
436to Eggers etal. and U.S. Pat. No. 5,951,549 to Richardson
etal., all relate to electrosurgical instruments for coagulating,
cutting and/or sealing vessels or tissue. However, some of
these designs may not provide uniformly reproducible pres-
sure to the blood vessel and may result in an ineffective or
non-uniform seal.

For the most part, these instruments rely on clamping pres-
sure alone to procure proper sealing thickness and are not
designed to take into account gap tolerances and/or parallel-
ism and flatness requirements which are parameters which, if
properly controlled, can assure a consistent and effective
tissue seal. For example, it is known that it is difficult to
adequately control thickness of the resulting seated tissue by
controlling clamping pressure alone for either of two reasons:
1) if too much force is applied, there is a possibility that the
two poles will touch and energy will not be transferred
through the tissue resulting in an ineffective seal; or 2) if too
low a force is applied the tissue may pre-maturely move prior
to activation and sealing and/or a thicker, less reliable seat
may be created.

Typically and particularly with respect to endoscopic elec-
trosurgical procedures, once a vessel is sealed, the surgeon
has to remove the sealing instrument from the operative site,
substitute a new instrument through the cannula and accu-
rately sever the vessel along the newly formed tissue seal. As
can be appreciated, this additional step may be both time
consuming (particularly when sealing a significant number of
vessels) and may contribute to imprecise separation of the






