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(57) ABSTRACT 
This invention relates to devices for coagulating ani 
mal tissue by means of high frequency current. Such 
devices are known to include two electrodes connect 
able to sources of high frequency alternating current 
at different potentials, and the coagulating current 
flows between these electrodes after they have been 
applied to the body tissue. Such devices also further 
consist of a barrel with a coagulator fitting provided at 
the distal end thereof. In accordance with the inven 
tion the coagulator fitting in a device of the kind just 
described utilizes two electrodes which are separated 
from one another by an insulator, and these are ar 
ranged at the distal end of the barrel. 

6 Claims, 10 Drawing Figures 
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COAGULATING DEVICES 

BACKGROUND OF THE INVENTION 
The present invention relates to devices for coagulat 

ing animal tissue by means of high frequency current, 
of the kind which comprise two electrodes connectable 
to sources of high frequency alternating current at dif 
ferent potentials, and between which the coagulating 
current flows after they have been applied to the body 
tissue, and which further consists of a barrel, at the dis 
tal end of which a coagulator fitting is provided. Here 
inafter such devices will be referred to as "devices of 
the kind described'. 

in known devices of the kind described, the coagula 
tor fitting consists of an electrode representing one 
pole, which is connectable to a potential different from 
earth via a lead extending through the barrel. The sec 
ond electrode used is generally an earth pole in the 
form of a plate, which is applied to the appropriate por 
tion of the anatomy of the person being treated. 
During the coagulation process, the electrode situ 

ated at the end of the barrel is applied to the tissue so 
as, for example, to coagulate the tissue and perform a 
stypic operation, which may be necessary after a biopsy 
has been performed. 
The basis of this process is that, due to the difference 

of potential between the electrodes (which are supplied 
from a source of high frequency alternations current 
energy, usually referred to as an HF supply apparatus) 
there is a flow of current through the body tissue which, 
if suitably regulated, causes the tissue to be dried out or 
parched in the vicinity of the electrode situated on the 
device itself, due to the fact that the latter is smaller 
than the earth electrode and therefore generates higher 
current densities at the point of transition between it 
and the tissue. 

In known devices of the kind described, the distance 
between the electrodes, and thus the distance to be tra 
versed by the current, is relatively large, which natu 
rally leads to a considerable loss in power and, as a con 
sequence, to resultant coagulation which is often unsat 
isfactory. It might be desirable in such cases to increase 
the operating voltage, but this is not always possible be 
cause of the danger to the patient which it involves. 
A further disadvantage which is particularly apparent 

is that the plate-like earth electrode often does not lie 
completely flat against the patient's body but only has 
part of its conductive surface in contact. It is therefore 
possible in use for the current density to increase lo 
cally and cause burns in the vicinity of the earth elec 
trode. 

OBJECT OF THE INVENTION 

It is an object of the invention to remove or minimise 
these drawbacks and to provide a reliable coagulating 
device. 

SUMMARY OF THE INVENTION 
The invention consists in a tissue-coagulating device 

of the kind described, wherein said two electrodes are 
separated from one another by an insulator, and are ar 
ranged at the distal end of the barrel. 

In a particular embodiment, the two electrodes can 
be applied to the tissue to be coagulated cojointly, the 
advantage of this being that there is a shorter current 
path between the electrodes and that only a small 
power loss is encountered. In addition the large elec 
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2 
trode which otherwise has to be handled separately is 
dispensed with and this prevents undesirable burns and 
other injuries, especially since the doctor performing 
the treatment is now able to guide the electrodes while 
they are both in his field of vision. 
By making the conductive areas of the electrodes 

which are applied to the tissue of suitable size, the pos 
sibility also exists of deciding precisely which of the two 
electrodes is to play a greater or lesser part in the coag 
ulation process. This fact may be of importance in 
cases where it is desired that a given electrode should 
operate particularly and preferentially on a special area 
of tissue. In view of the high current density required 
the effective area of the electrode in question would be 
made smaller than that of the other electrode. 

SHORT DESCRIPTION OF THE DRAWINGS 
In order that the invention may be more clearly un 

derstood, reference will now be made to the accompa 
nying drawings which show certain embodiments 
thereof by way of example only and in which: 
FIG. 1 shows an axial section through a first embodi 

ment of coagulator device according to the invention, 
FIG. 2 shows an axial-section through the distal end 

of a second embodiment, 
FIG. 3 shows an axial-section through the distal end 

of a third embodiment, 
FIG. 4a shows an end-on view of the distal end of a 

fourth embodiment which enploys concentric elec 
trodes, 
FIG. 4b shows a longitudinal section through the em 

bodiment shown in FIG. 4a, 
FIG. 5a shows an end-on view of the distal end of a 

fifth embodiment of coagulator device having a modi 
fied form of electrode, 
FIG. 5b shows an axial section through the distal end 

of the embodiment shown in FIO. 5a and, 
FIGS. 6 to 8 show three further embodiments in 

which the electrodes are in the form of adjustable for 
ceps. 

DETALED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

Referring now to the drawings in which like refer 
ence numerals refer to like parts, in general, the device 
in all embodiments comprises a barrell which may be 
either flexible or rigid, and through which extend two 
electrical supply leads 2, 3, these being connected at 
the distal end to the two electrodes and at the proximal 
end to two metal plug-terminals 4 and 5 by soldering or 
in any other desired way. Between the plug-terminals is 
a bush 6 made of insulating plastics material. The bar 
rel 1 fits tightly over a shoulder on the outer plug termi 
nal 4 and may be joined to the latter by bonding, 
shrinking or in any other desired manner. The parts 4, 
5 and 6 of the plug are screwed tightly together by 
means of the threads indicated in the drawing and form 
a plug which can be inserted in an appropriate connec 
tion on the HF Supply apparatus (not shown) or in a 
socket coming from this equipment. If the method of 
connection requires it, the plug may be modified from 
the form shown in FIG. 1 and may be a female socket 
connection. Corresponding plug and socket members 
may be used with the devices shown in the other views 
and there is therefore no need for further description or 
drawings in this respect. 

In FIG. 1 the part 7 of the device at the extreme distal 
end, which is made of plastics material, is rounded to 
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prevent injury to the tissue amongst other things. The 
two electrodes 8 and 9 are in the form of annular bod 
ies which are held apart by a spacer 10 made of insulat 
ing material. Furthermore, the spacer and the two elec 
trodes, as shown, have inter-engaging shoulders and 
projections which support one another and by means of 
which the spacer and electrodes are located in their fit 
ted positions relative to the longitudinal axis 11 of the 
device. The end-part 7 is screwed into a threaded bore 
in spacer 10 by means of a threaded projection 7a, 
while the spacer in turn is screwed into a threaded bore 
in electrode 9 by means of a threaded projection 10a. 
Electrode 9 has a step on its periphery so that the hol 
low distal end of the barrel 1 can be fitted over the step. 
A secure connection between parts 1 and 9 may be en 
sured by additionally using a bonding agent. 
The respective areas of electrodes 8 and 9 which are 

to be applied to the body tissue to be coagulated take 
the form of cylindrical surfaces 8a, 9a the axis of which 
coincides with the axis 11 of the device. It can be seen 
that the distance between the electrodes, which is dic 
tated by the dimensions of the spacer 10, is short, 
which gives the advantages mentioned above. As an ex 
ample, when the device is used as a probe in conjunc 
tion with an endoscope, the diameter of its nose at the 
distal end, and thus the diameter of the electrodes, may 
be 2 to 5 mm, although this statement should not be 
taken as representing a limitation to the size men 
tioned. Clearly all that this is intended to show is that 
the working gap between the electrode surfaces 8a and 
9a may be made extremely small if this is desired. 

In the embodiments shown in FGS. 2 and 3 the one 
(12 or 13) of the electrodes which forms the distal end 
of the device is in the form of a rounded nose or is sub 
stantially hemispherical, while the other electrode 14 
or 15 is once again represented by an annular body of 
which the area applied to the body tissue is, as in the 
embodiment in FIG. 1, the surface of a cylinder whose 
axis coincides with the longitudinal axis 11 of the de 
vice. The pairs of electrodes 12, 14 or 13, 15 are held 
apart by spacers 16 or 17 made of insulating material 
and are connected to the spacers via engaged threads 
which can be seen in the drawings. 

In FIG. 2 the rounded electrode 12 is screwed into 
the threaded bore in the spacer 16 by means of a 
threaded projection, while the annular electrode 14 fits 
onto a step on the spacer. The spacer is screwed into an 
insulating piece 18 which is joined to the barrel 1 by fit 
ting the hollow distal end of the barrel over a step on 
the insulating piece 18 and connecting it thereto by 
means of an adhesive or the like. 

In the embodiment shown in FIG. 3 the electrode 15, 
which is in the form of an annular body, has a step on 
the periphery and the distal end of the barrel is fitted 
over this step and fixed in position there by means of a 
bonding agent. 
As shown in FGS. 4a and 4b, it is also possible for 

one of the two electrodes to be formed by a metal rod 
19 and the other electrode by a sleeve or tube 20 which 
surrounds this rod and is insulated from it. In this case 
also the distal end of the device is rounded. 
The same applies to the device shown schematically 

in FIGS. 5a and 5b, in which the two electrodes 21 and 
22 are substantially in the form of quarter spheres 
which are arranged at the distal end of the device so as 
to be symmetrical to the longitudinal axis 11 and to 
form mirror images of each other and which, in con 
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4. 
junction with an insulator 23 situated between them, 
form a hemisphere. 

In the case of the embodiments shown in FIGS. 6 to 
8, the coagulator electrodes are mounted at the ends of 
forceps arms in the form of wires the relative position 
of which can be adjusted by means of a handle which is 
operated from the proximal end. 
The instrument shown in FIG. 6 has a barrel 24 in 

which a guide-piece 25 can be slidably displaced axially 
in either direction. In this guide-piece 25 is inserted a 
holder 26 made of insulating material. The two elec 
trodes 27, 28 are mounted at one end of electrically 
conductive wires 29 and 30 in the form of plates, the 
other ends of the wires being inserted in different longi 
tudinal holes in the holder 26. Via leads of conven 
tional kind (not shown) the electrodes have a conduc 
tive connection to a plug 31 fitted to the proximal end 
of the instrument. 

In this case the electrodes thus form a kind of forceps 
the arms of which are the spring wires 29, 30. The pos 
sibility also exists of making the circular plates shown 
from an insulating material, resulting in the electrodes 
being formed directly by the ends of wires 29 and 30. 
The plug 31 is mounted in a holder part 32 which is 

joined to the guide-piece 25 via an actuating rod 33. A 
handle in the form of a folded grip 34 made of resilient 
material is rigidly connected at 34a to the rod 33 and at 
34b to the barrel 24. Near the point 34b where the grip 
34 is attached, the actuating rod 33 is a clearance fit in 
the limb of the grip situated at this point. 
When the limbs of the grip 34 are moved towards one 

another, the guide-piece 25 slides to the left of the Fig 
ure in the barrel 24 and the wire arms 29, 30, which are 
sprung-loaded radially outwards, emerge from the dis 
tal end of the barrel and open out in contact with a cy 
lindrical part 24a made of insulating material, as a re 
sult of which the gap between the electrodes increases. 
it will be apparent that the gap between the electrodes 
will be dictated by the position of the limbs of the grip 
34 at any given time. Thus, when the limbs of the grip 
are released or opened, guide-piece 25 slides back to 
the right in barrel 24 and the gap between the elec 
trodes is reduced again. 

In the case of the embodiment shown in FIG. 7, a 
projection on the upper metal electrode 35 can engage 
in an appropriate recess in the lower metal electrode 
36. The same applies to the embodiment shown in FIG. 
8 in which the upper electrode 37 is able to engage in 
a V-shaped recess in the lower electrode 38. In this 
case also the electrodes are actuated or adjusted in the 
same way as was explained in connection with FIG. 6. 

It should also be mentioned that on the one hand the 
device, which is suitable for the treatment both of 
human beings and of animals, can be used as a probe in 
conjunction with an endoscope. For this purpose the 
endoscope has a probe passage by means of which the 
probe can be inserted from the proximal end and can 
be passed through the barrel of the endoscope and up 
to the area of treatment. On the other hand the device 
may, of course, also be so formed as to be capable of 
use separately from endoscopes, in which case its distal 
end is applied directly to the area of treatment. In this 
case the barrel of the device may be made relatively 
rigid. Doing this does not of course preclude the possi 
bility of observing the coagulation process with an en 
doscope which has been inserted in the body cavity 
through a second incision. 
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Finally, it should be mentioned that any other desired 
types of connection may be considered in addition to 
the connections in thread form shown and described. 
The possibility may also be considered of applying a ce 
ment, such as red-lead putty, between the parts to be 
screwed together so as to ensure that the connection is 
absolutely solid and secure. 

I claim: 
1. A high frequency alternating electric current tis 

Sue-coagulating device having an elongated means sup 
porting two separate and spaced apart electrodes, and 
electrical insulator spacer means for insulating the 
electrodes from each other, and circuit means for con 
necting the electrodes to opposite poles of a source of 
high frequency alternating current, the improvement 
being: said electrical insulator spacer means being axi 
ally elongated along a longitudinal axis thereof, the 
electrical insulator spacer means having a first step de 
fined therein at a distal end thereof and having a sec 
ond step defined therein at an interconnected and op 
posite proximal end thereof; the elongated means being 
further for positioning the electrodes at the distal end 
thereof, and said insulator spacer means being further 
for spacing the electrodes at said distal end of the elon 
gated means, said electrodes including a first annular 
electrode mounted in juxtaposition to the second step 
onto said electrical insulator spacer means, and a sec 
ond hemispherically shaped terminal-end electrode 
mounted on said first step onto said electrical insulator 
spacer means, and said electrical insulator spacer 
means and said electrodes being mounted on said distal 
end of the elongated means at said proximal end of the 
electrical insulator spacer means, each of the first an 
nular electrode and the second hemispherically shaped 
terminal-end electrode in a mounted state having pre 
determined amounts of exterior exposed surface area, 
respectively for each, whereby tissue in contact with 
both the first annular electrode and the second hemi 
spherically shaped terminal-end electrode becomes co 
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agulated when the high frequency alternating electric 
current is passed through the contacted tissue between 
the electrodes. 

2. A high frequency alternating electric current tis 
sue-coagulating device of claim 1, in which said first 
annular electrode defines a step on its outer periphery, 
and in which said elongated means defines a hollow dis 
talend fitted securedly onto the step of the first annular 
electrode. 
3. A high frequency alternating electric current tis 

sue-coagulating device of claim 1, in which one of the 
second hemispherically shaped terminal-end electrode 
and the electrical insulator spacer means defines a male 
member, and in which the remaining other one of the 
second hemispherically shaped terminal-end electrode 
and the electrical insulator spacer means defines a fe 
male member, the male member being mounted mat 
edly in the female member. 
4. A high frequency alternating electric current tis 

sue-coagulating device of claim 3, in which said first 
annular electrode defines a step on its outer periphery, 
and in which said elongated means defines a hollow dis 
talend fitted securedly onto the step of the first annular 
electrode. 

5. A high frequency alternating electric current tis 
sue-coagulating device of claim 1, in which said elon 
gated means defines a hollow distal end fitted securedly 
onto said second step. 
6. A high frequency alternating electric current tis 

sue-coagulating device of claim 5, in which one of the 
second hemispherically shaped terminal-end electrode 
and the electrical insulatorspacer means defines a male 
member, and in which the remaining other one of the 
second hemispherically shaped terminal-end electrode 
and the electrical insulator spacer means defines a fe 
male member, the male member being mounted mat 
edly in the female member. 
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