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Our present invention relates generally to the 
art of treating living tissue, and has particular 
reference to a new mode of treatment, coordi 
nately, to a new and improved instrument. ...: 

It is a general object of our invention to pro 
vide a new method of heat treating tissue for the 
general purpose of alleviating protrusions or ab 
normal SWellings or growths; and it is a particular 
object of our invention to provide a mode of 
treatment which is essentially non-Surgical and 
which is largely predicated upon the ability of the 
body itself, during its natural functioning, to 
absorb or digest properly devitalized matter, is 
our present method and instrument involves 

the employment of high-frequency electric cur 
rents of the general character which have re. 
cently proven themselves to be remarkably effica 
cious in producing a variety of effects. For ex 
ample, a sustained high-frequency current of the 
character which is produced by an electrical 
generating apparatus of the general type illus 
trated and described in the coperading application 
of Frederick Charles Wappler, Serial Number 
581.908, is suitable for our present purposes. 

It is well known that the passage of small 
amounts of high-frequency current through body 
tissue will produce a pure non-surgical diathermic 
effect which consists essentially in gently warm 
ing the tissue. Such treatment stimulates not 
only the fiow of blood and lymph, but also the 
general activity of the tissue cells and is a widely 
accredited mode of treating living tissue for the 
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purpose of producing certain Well-recognized 
therapeutic effects. . . 
Where a greater amount of current is em. 

ployed, the effect of its passage through living 
tissue has been found to produce what has come 
to be known as "coagulation', whereby an actual 
“cooking' of the tissue is effected, resulting not 
only in destruction of tissue cells and blood 
vessels and the like, but also in actual coagulation 
and dehydration of blood and lymph. This mode 
of treatment is of a valuable character, for ex 
ample, in effecting hemostasis, during the per 
formance of Surgical operations; and it has also 
been resorted to, with more or less success, in the 
alleviation of protrusions and similar masses, 
Its employment is, however, necessarily accom 
panied by the production of dead tissue or matter 
which must be immediately excised, resected, or 
withdrawn, especially where such masses of dead 
matter are produced in large quantities. Relar 
tively smaller areas of coagulated areas are 
readily sloughed by the body, and frequently withs 
out any injurious results, but this action is in 

herently dangerous and is akin to actual excision, 
as distinguished from normal absorption by the 
body itself. , 
With still greater quantities of current, a cut 

tirag effect is produced which has proven to be of 
extreme value in the performance of a number 
of Surgical operations, 
Our present invention is predicated upon the 

discovery that the employment of a high-fre 
quency current of the character mentioned, in 
concentrations greater than those which produce 
pure Warming, yet less than those which produce 
even mild . coagulation, has a remarkable and 
highly important effect upon tissue ... which is, 
Strangely enough, entirely different and distinct 
from the well known effects hereinbefore men 
tioned. The effects produced are somewhat akin 
to pure: diathermy in so far as the flow of blood 
and lymph are stimulated, but distinctly differ 
ent from pure warming effects by virtue of the 
fact that actual shrinkage or recession of matter 
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may be accomplished without resorting to any 
excision or relying upon sloughing of dead matter. 
Furthermore, the effects produced are somewhat 
akin to coagulation in so far as a certain devitali 
zation of cells seems to be accomplished, but the 
effects are entirely different and distinct from 
-coagulation in that the liquid state of the blood 
and lyinph remains utterly unimpaired, 
The present effects first manifest themselves 

under current concentrations of the order of two 
millianaperes per square millimeter, and appear 
to be mast advantageously produced at approxi 
nately four milliamperes per square millimeter. 
Ordinary mild coagulation as the same is now 
practiced in the art is not capable of accom 
plishinent under concentration less than approxi 
mately six milliamperes per square millimeter. 
The present raode of procedure, and the effects 

produced thereby, have been termed by us, for 
lack of a better designation, as “non-destructive 
shrinkage', and consist apparently, in a devitali 
Zation of tissue, cells sufficient to interrupt and 
disorgsinize the normal activities of such cells, 
coupled with a stimulation of the normal flow 
of blood and lymph. The importance of this 
result will be obvious, inasmuch as it is the normal 
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blood and lymph flow which lies at the basis of 
Ihattiral absorption by the body itself. From the 
standpoint of blood and lymph flow, the present 
effect is apparently new and valuable because of 
the fact that the cell activities are not simulta 
neously, stimulated but are, on the contrary, dis 
rupted; and from the standpoint of disorgani 
Zation and deyitalization of cells, the present 5. 5 

  



5. in question. 
The present effect distinguishes further from 

Ordinary well known coagulation in that the nor-- 
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effect appears to be novel and highly desirable 
because of the fact that it is not accompanied 
by any impairment of the natural circulatory 
Systems of blood and lymph which feed the cells 

mal coagulative treatinent is cumulative in its 
effect. As inore and more tissue beCOneS COagul 
lated, it becomes more and more non-conductive, 
and the corresponding increase in resistance pro 
duces more and more coagulation and dehydra 
tion. The present type of treatment of tissue is 
not culinulative- and is, in this respect, similar 
to Ordinary non-Surgical diatherny. The time 
factoi' in the present case increases the penetra 
tion of the effect at a rate of approximately one 
fourth inch per ninute, but is not accompanied 
by any increase in current concentration through 
the tissue subjected to the treatment. 

Apparently the present procedure results from 
the generation of a heat which is sufficient to 
devitalize and disorganize cells and cell activities, 
yet insufficient to impair the normal liquidity of 
the blood and lymph. This immunity of the lat 
ter fluids inay perhaps be due to the cooling 
effect of the latter upon the walls of the vessels 
and capillaries through which these fluids flow. 
The effect of our present mode of treatment 

lies in a recession or shrinkage of the areas or 
masses which are subjected to the passage of 
the current, as hereinbefore... described, and inost 
of this shrinkage takes place after the treatment. 
has been completed, as a result of which we have 
been led to the conclusion that the recession is 
a. In Olina. One, resulting from the natural func 
tioning of the circulatory systems of the body in 
absorbing or digesting the cells which have been 
Suitably devitalized. The treatment is accom 
panied by no rise in temperature nor in any other 
discoinfort or undesired reaction. 
The instrument which we prefer to employ in 

carrying out the present procedure is one of rela 
tive simplicity and is simple to manufacture, con 
trol, and manipulate. It consists essentially of 
an electrode member which is tubular in char 
acter and which is provided with a Wall portion 
adapted to Serve as an operative. Surface for 
contacting the tissue to be treated. The electrode 
ninenber is preferaby mounted Within an endo 
Scopic Sheath of an insulating material and has 
a telescope and illuminating means mounted in 
its interior. The electrode member is adapted to 
be rotated With respect to the sheath and the tele 
Scope, so that either the operative surface or an 
Opposite Sight Opening may be selectively posi 
tioned in the field of vision of the telescope. 

- Means are provided for constantly subjecting the 
interior of the electrode member to the cooling 
action of water or the like, whereby the operative 
electrode Surface is kept in a cool condition and 
Whereby surface dehydration of the tissue being 
treated is reduced to a minimum. 
We achieve the foregoing objects, and such 

other objectS aS may hereinafter appear or be 
pointed out, in the manner illustratively exem 
plified in the accompanying, drawiing, wherein 

Figure is a side elevational view of an instru 
ment constructed in accordance with our present 
invention; . . . . . 

Figure 2 is a similar view, on an enlarged scale, 
with portions shown in cross-section; : 

Figure 3 is a view taken from the bottom of 
Figure 2, showing the operative end of the instru 
ment in One relationship of parts; - 

Figure 4 is a view similar to Figure 3, showing 
a different relationship of parts; 

Figure 5 is a cross-sectional view taken Sub 
stantially along the line 5-5 of Figure 2, With 
certain pieces of mechanism omitted for the 
Sake of clearneSS; and 

Figure 6 is a view similar to Figure 5, with th 
parts in the relationship shown in Figure 4. 
The endoscopic tube or sheath fo is composed 

of insulating material, and is laterally fenestrated 
at its forward end, as at f. It terminates at its 
rear end in a collar 2, also preferably of insulat 
ing material, and with the receptive rear neck 
3. into which the operative portions of the in 
strument are adapted to be inserted. 

Carried by the neck 3 is the irrigation Outlet 
tube 4, as well as the block 5 which serves to 
facilitate the attachment of the interior elements. 
The block 5 is preferably provided with a clamp 
ing device 6 which may be of any conventional 
or desired character. - 
The unit which is adapted to be inserted into 

the neck .3 consists of the tubular element T 
with a forward attenuated portion 8 adapted to 
be inserted into a wedged relationship with the 
neck 3. During this association of parts, the 
fork 9 is adapted to engage around the block 5, 
and the clamping device 6 is adapted to contact 
with or engage one or more pins 20 provided on 
this fork, in the conventional manner. S. 
At the rear end of the element f, the latter is 

interiorly threaded and is adapted to receive the 
ferrule member 21. This member carries the ir 
rigation inlet conduit 22, the latter communicat 
ing. With the longitudinally arranged conduit 23 
which extends forwardly well into the body of the 
sheath 10, as will be presently described in greater 
detail. . . . . ; 

The ferrule member 2 also carries the rear 
Wardly extending tubular guide 24 through which 
a Suitable telescope is adapted to be inserted and 
accommodated, the usual clamping device 25 be 
ing preferably arranged at the rear end of the 
guide 24, ‘. . . . 

The telescope which we prefer to employ is 
constructed substantially like that illustrated and 
described in Letters Patent No. 1,680,491, and con 
Sists preferably of an elongated tube having a 
Suitable eyepiece 26 at the rear end, an objective 
lens 27 near the forward end, and a lamp 28 : 
mounted upon an attenuated forward extension. 
The objective 27 is adapted to command a for 
Wardly obliquefield of vision which is illuminated 
by the lamp 28, and the electrical connections 
for the lamp 28 may be made in any convenient 
and customary manner at the terminal rings 29 
provided immediately in front of the eyepiece 26. 
The mounting of the telescope is facilitated by 

providing a Small tubular guide 3 near the front 
end of the conduit 23, this guide 30 being secured 
to the conduit in any convenient manner and 
Serving to Support the forward end of the tele 
scope and hold it in fixed relationship to the con 
duit 23. 
On the interior of the element we provide 

an annular recess or groove in which a collar 31 
is rotatably mounted. The collar carries the ra. 
dially projecting handle 32 which extends out 
wardly through an arcuate slot in the element T. 
This slot extends through approximately 1899 
So that the handle 32 may be rotated from the 
full-line position of Figures 1 and 2 to the dot 
and-dash position of Figure 2, and back again, 

- but no further. This permits a rotatability of 
the collar 3: through approximately, 180°. 
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Carried by the collar 3 is the present type 

of electrode member which is composed of a me 
tallic tube, 33 extending forwardly in Snug yet 
rotatable relationship with respect to the sheath 
d). It is to be noted that this tube encompasses 
the conduit 23 and the telescope 23. Accordingly, 
although the telescope and the conduit 23 are air 
ranged within the tubular electrode member 33, 
the latter may be rotated with respect to these 
elements, and with respect to the sheath ), by 
virtue of the fact that the telescope and the co:2- 
duit 23 are secured to the sheath throug: the 
intermediary of the ferrle 2 and the element, 5. 
At the forward end of the electrode member 3S, 

the latter is provided with a ciosed and rounded 
end or tip. 34 which is of insulating hateria. 
This tip extends somewhat beyond, the forward 
end of the sheath D, so that when the entire as 
Sembly is inserted into a body cavity the forward 
edge of the sheath will not impair the aase 
with which this may be accomplished. 

Slightly to the rear of the tip 34, the electrode 
member 33 is provided with a wall portion 35 

25 
(Figures 4 and 6) which is adapted to serve as an 
Operative Surface for establishing contact with 
the tissue to be treated. This wall portion is 
preferably provided with the relatively small and 
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65 the fenestra ff. 

narrow slit 36. The opposite Wall portion is cut 
away to provide the relatively large opening 37. 
The various parts are so mouted that the ro 

tatability of the tubular member 33 within the 
sheath f. permits either the operative surface 
35 or the opposite opening 37 to be selectively 
positioned in registry with the fenestra : of the . 
sheath 0. Furthermore, the telescope 24 is so 
mounted that it constantly commands a field of 
vision through the fenestra . Accordingly, 
when the tubular electrode member 33 is rotated 
into the position of Figures 2, 3, and 5, the tele 
Scope commands an unobstructed illtinainated 
field of vision through the opening 3 and the 
fenestra, . f. When the member 33 is rotated 
through 180°, the operative surface 35 is exposed 
through the fenestra, , but a certain degree of 
Visibility is still achieved through the slit 38. 

In either of the extreme positions of the men 
ber 33, the flow of irrigating liquid is unimpeded 
by virtue of the fact that a pair of openings 38 
are arranged in the tube 33, in opposite walls 
thereof, in alignment with the outlet 4. 

All of the parts, except the tip. 34, the sheath 
f, and the collar 2, may be composed of con 
ductive material and are preferably composed of 
metal. The element also carries an electric 
terminal 39 which is thus electrically connected 
with the tube 33 and hence with the operative 
surface 35, and which is adapted to be connected 
to a suitable source of high-frequency current. 
When the instrument is employed, it is first 

inserted into the desired body cavity with the 
parts in the relationship of Figures 1, 2, 3, and 5. 
Complete illuminating visibility is thus main 
tained, until the desired area, usually a protru 
Sion, is properly located and positioned within 

The handle 32 is then rotated 
through 180°, thereby swinging the member 33 
into the relationship of Figures 4 and 6, and 
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thereby positioning the operative surface 35 in 
direct contact with the area of tissue to be treated. 
Constant irrigation may be maintained through 
the inlet 22, thence through the conduit 23, to 
the Operative area, thence rear Wardly through 
the tubular member 33, and out of the outlet f 4. 
With Suitable electrical connection made to 

the terminal 39, and with a corresponding suit 

able connection between an indifferent electrode 
and a relatively remote portion of the body being 
treated, high-frequency electric current may be 
Caused to paSS through the tissue area, which is 
contacted by the Surface 35. The area, may, to a 
certain degree, be kept inder visibility by virtue 
of the slit 36, although it will be understood that, 
the instrument must be rotated slightly in order 
to bring into vision the tissue that has been in contact with the surface 35. 

3. 

O 
The current which we employ has a concentra 

tion within the range between approximately two 
and six millian peres per square millimeter, and 
the effect upon the tissue may be accurately fore 
told, in accordance with the area subjected to 
the treatment and the time, duration of the 

tion of the present effect, a known current, con. 
centration throughout the known contact area, 
of the operative Surface 35 can be definitely caused 
to produce the desired effect in a calculated and 
predetermined period of time. - . . . . . . . 
As hereinbefore stated, the treatment is not 

2CCOrnpanied by any coagulation or destruction 
of tissue, as the same is ordinarily recognized or 
thought of. The surface under treatment usual 
ly undergoes a slight blanching in appearance, 
but there is very little surface dehydration (this 
is reduced to an absolute Iihinimum by the cooling 
effect of the irrigation liquid), and there is no 
cumulative penetration of any coagulating effect. 
Accordingly, the treatment is not accompanied 
by the formation of any dead mass which must be 
excised or which will ultinaately be sloughed. 
The effects of the treatment, after a period 

of a day or so, are, however, truly remarkable in 
a Smuch as a Substantial recession or 'shrinkage of 
the tissue inevitably manifests itself. This, we 
conclude, is due to a natural absorption by a 
stimulated blood and lymph circulatory system, 
of cells which have been sufficiently disorganized 
and devitalized to parnait themselves to be ab 
sorbed. This shrinkage or recession is accom 
panied by a normal degree of recession of capil 
laries and the like, as in all natural cases of ab Sorption. . . . . . . . 
While our method and mode of treatment has 

a wide variety of applications in the art, and 
while we do not claim the same as a means for 
treating or curing any particular ailments or 
diseases, we will state that eminently satisfac 
tory and remarkable results have been achieved 
in a variety of cases. In the case of fibrous 
growths, whether benign or malignant, the 
fibrous cells seem to be definitely disorganized, 
ithout any interruption, and, in fact, with a 

definite stimulation, of the circulatory systems 
feeding the same, with the result that marked 
shrinkages of such growths have been noted. 
Furthermore, it has been definitely ascertained 
that malignancy ceases in the areas that have 

treatment. Thus, for a desired depth of penetra 
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been subjected to the treatment, thereby con 
firming our conclusion that the cell activities 
have become disorganized. 
Similar desirable results have been achieved in 

the alleviation of prostate gland enlargements 
or swellings, in connection with shrinkage of 
tonsils, and the like, in the treatment of various 
rectal troubles, and in hypertrophies and pro 
trusions in general, or any neoplasm, wherever 
situated. - 

Whatever the purpose of the treatment may 

65 

70 

be, it is apparent to us that an entirely new 
technique has been developed with far-reaching 
possibilities; and the essential characteristic of 75 

  



4. 
the treatment, without regard to the particular 
tissue which is sought to be shrunk, or to the 
particular purposes- for which such shrinkage 
may be sought, lies in heat treating the tissue, 
by the passage of a high-frequency current of 
critical concentration, to a degree sufficient to 
devitalize tissue cells yet insufficient to inpair 
the normal blood and lymph circulatory systems 

10 
of the tissue. 

It will be obvious that changes in the details 
herein described and illustrated for the purpose 
of explaining the nature of our invention may be 
made by those skilled in the art without depart 
ing from the Spirit and scope of the invention as 
expressed in the appended claims. It is there 
fore intended that these details be interpreted as 
illustrative, and not in a limiting sense. 

Having thus described our invention, and ill 
lustrated its use, what We clain) aS new and 
desire to secure by Letters Patent is 

1. The herein-described method of shrinking 
living tissue, which consists in heating the same 
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to a degree sufficient to devitalize the tissue cells 
but insufficient to impair the liquid state of the 
blood and lymph, whereby the blood and lymph 
flow are stimulated and the devitalized cells may 
be promptly absorbed. . . . - 

2. The herein-described method of shrinking 
living tissue, which consists in passing theire 
through a high-frequency electric current Whose 
concentration is just sufficient to effect devitali 
zation of the tissue cells but insufficient to co 
agulate the blood and lymph, whereby the de 
vitalized cells may be promptly absorbed. 

3. The herein-described method of shrinking 
living tissue, which consists in passing there 
through a high-frequency electric current whose 
concentration is within the range of approxi 
mately two to six milli-amperes per square milli 
meter, such concentration being sufficient to 
devitalize tissue cells but insufficient to impair 
the liquid state of blood and lymph. 

4. The herein-described method of Shrinking 
living tissue, which consists in passing there 
through a high-frequency electric current whose 
concentration is approximately four milli-ain 
peres per square millimeter. 

5. In an instrument of the character described, 
a tubular electrode member having a rounded 
and closed forward tip composed of insulating 
material, a wall portion just rearwardly of the 
tip being of conductive material and adapted to 
serve as an operative Surface for contacting tis 
sue to be treated, the opposite wall portion being 
cut away to provide a relatively large opening, 

2,008,526 
a laterally fenestrated endoscopic sheath enclos 
ing said member, a telescope. Secured to said 
sheath and arranged within the electrode mem 
ber to command a field of vision through said 
sheath fenestra, and means for rotating the 
electrode member relative to said sheath to se 
lectively position the operative surface or the 
Opposite opening in registry with said fenestra. 

6. In an instrument of the character described, 
a tubular electrode member having a rounded 
and closed forward tip composed of insulating 
islaterial, a Wall portion just rearwardly of the 
tip being of conductive material and adapted to 
Serve as an operative surface for contacting tis 
Sue to be treated, said wall portion having a 
relatively small slit therein and the opposite wall 
portion being cut away to provide a relatively 
large opening, a laterally fenestrated endoscopic 
sheath enclosing said member, a telescope se 
cured to said sheath and arranged within the : 
electrode member to command a field of vision 
through said sheath fenestra, and means for 
rotating the electrode member relative to said 
sheath to selectively position the operative sur 
face or the opposite opening in registry. With 
Said fenestra. - . . . 

7. In an instrument of the character described, 
a tubular electrode member composed of con 
ductive material and having a forward-wall por 
tion adapted to serve as an operative surface 
for contacting tissue to be treated, the opposite 
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Wall being cut away to provide a relatively large . 
Operling, a telescope mounted within said mem 
per and adapted to coina and a forwardly oblique 
field of vision, and means for rotating the mem 
ber Irelative to the telescope to bring either the 
Operative surface or the opposite opening into 
registry with the field of vision. 

8. In an instrument of the character described, 
a laterally fenestrated endoscopic tube of insulat 
ing material, a tubular metallic electrode member 
Snugly yet rotatably mounted therein and pro 
vided with an apertured operative Wall portion 
adapted to be rotated into registry with said 
fenestra, an electric terminal at the rear end of 
Said electrode member and adapted to be con 
nected to a source of high-frequency current, and 
a telescope Secured to said endoscopic tube and 
extending into the tubular electrode member so 
as to command an obliquely forward field of 
vision through said fenestra, and hence through 

35 

40. 

45 

the aperture in said operative wall portion when 
the latter is in registry with said fenestra. 

-RENHOLD. H. WAPPLER, 
FREDERICK CHARLES WAPPLER. 55. 

  


