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The present invention relates generally to an improved 
organic tube closing instrument and more speci?cally to 
an instrument for closing uterotubes. 
The closing of the uterotube for‘ contraception by uti 

lizing a high frequency electrode is an exceedingly excel— 
lent method of contraception for outpatients, but this 
method is regarded, with respect to‘ the percentage of 
post-operative uterotube-closure and safety, as being infe~ 
rior to the uterotube-knotting ventrotomy, the so-called 
Maddlener method or Pomeroy method. 

For safe closing of the uterotube by means of a high 
frequency current, the electrode temperature is limited to 
between about 95° C. to 100° C. at the beginning of spark 
discharge with the tip or main electrode being in light 
contact with the uterotubal cornu. The chief condition 
in deciding the temperature of cauterization is the dis 
charge area of the tip and its sharpness. In other words, 
in an obtuse-angled tip, resembling a spheroid, an explo~ 
sive generation of vapor cannot be avoided, thus prevent 
ing an initially smooth spark discharge and necessitating 
sharpening of the tip to some extent. 

Sharpness of the tip, however, causes inconvenience in 
some cases wherein cauterization has to be applied to a 
part where sliding contact for dilation is needed accord 
ing to the conditions of the uterotubal cornu, the sharp 
ness resulting sometimes in the rupture or penetration of 
uterine wall. 
A principal object of the present invention is to pro 

vide an improved uterotube-closing instrument by which 
the above-mentioned disadvantages are eliminated, and 
which makes dilation easier and prevents cauterization 
from reaching an excessive depth. 
The principal object and other objects of the present 

invention have been attained by attaching a parabolic 
thin metal main electrode in the shape of ?at obtuse 
angled curve to the non-conducting hemispheric tip so as 
to moderate the sharpness of the tip and its discharge 
area. In a device according to the invention, penetrating 
or rupturing the uterine wall is prevented, and the ef?cacy 
of stethoscoping the spark discharge sounds indicating the 
limit of cauterization, is improved. Furthermore, in the 
present invention, dilation for cauterization is facilitated 
by extending the distance between the ends of the para 
bolic thin metal to about a length of 7 to 9 mm. 
The above and other novel features of this invention 

will be more fully understood by reference to the follow 
ing description taken in conjunction with the accompany 
ing drawings, in which the same or similar members are 
indicated by the same numerals, and in which: 

FIG. 1A is a schematic side view of a device according 
to the invention; . 

FIG. 1B is an enlarged sectional front view of the tip 
of the device in FIG. 1A and 

FIG. 1C is a side view of FIG. 18; 
FIG. 2 is a partial schematic view of the invention in 

use; 
FIG. 3 is a schematic external view of the instrument 

of this invention, provided with an electrical device; 
FIG. 4- illustrates the important part of the tip shown 

in FIG. 3, in which FIG. 4A is a plane View, FIG. 4B is 
a side view, FIG. 4C is a front view, partly in section, 
and FIG. 4D is a front view, sectioned along the axis 
thereof; and 
FIG. 5 is a schematic wiring diagram of electric circuits 

of the example instrument in FIG. 3. 
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Referring to FIG. 1, the instrument comprises a con 

ductive tube, for example a metal tube 6 and a spark dis 
charging main electrode ll consisting of a circularly 
curved member disposed on a peripheral surface of a 
hemispherical, non-conductive member 2 having a hem-i 
spherical outer leading surface and is mounted on the end 
of the metal tube 6. The tip member 2 has a larger 
transverse dimension than the diameter of the tube. The 
main electrode preferably has an arcuate or round outer 
surface in cross section and has a length greater than and 
a width less than the diameter of the hemispherical sur 
face of the tip member. The metal tube 6 is provided 
with stethoscopic holes or openings 7 near the tip and 
covered with an insulating sheath 3. The insulating 
sheath extends longitudinally of said tube and circumfer 
entially thereof. The sheath extends from the tip mem 
ber in a direction away therefrom to insulate the tube 6 
from the uterine and vaginal tissue of a female during 
use of said device. The metal tube 6 is provided with 
a grip 4- attached thereto at the lower end thereof and 
cable for the application of a high frequency current to 
the main electrode through connecting means 6’ electri 
cally connecting the main electrode to the electrically con 
ductive tube without impairment of the non-conductive 
ness of the leading surface of the tip member 2. The 
upper end of the main electrode 1 is designed to slide 
along the uterine wall and to make cauterization of the 
uterotubal cornu more extensible than in the case of the 
conventional conic tip. A member having a rounded end 
2 made of insulating material is inserted between the 
metal tip 1 and the tube and sheath for forming a support 
for said metal tip and for preventing leakage of blood, 
antiseptic solution, etc. therein. 

In experimental cases of cauterizing pieces of beef, the 
electrode temperature at the beginning of spark discharge 
is, to some extent, constant, but, in clinical cases of cau 
terization, the temperature at the beginning of spark dis 
charge is sometimes higher than in experimental cases, 
and the difference of temperature has a certain post 
operative in?uence. Especially, the continuation of a 
spark discharge is often accompanied by a rapid rise in 
temperature. Cases of overheated cauterization can be 
prevented by observing the cauterizing temperature 
through a thermistor 8. When a thermistor % is attached 
to the before-mentioned parabolic heating-tip or main elec 
trode, as shown in FIGS. 3, 4 and 5 in order to cauterize 
at a proper temperature, eg. 95° C., it becomes unneces 
sary for cau-terization to be carried out with a spark dis 
charge as its limit. However, when only the temperature 
is taken as the standard of cauterization, a sudden break 
down of the thermistor will cause the danger of over 
heating to occur. Therefore, the thermistor should be 
used in combination with a spark discharge as another 
standard of cauterization, in order to prevent over 
heating. 
An illustration of the instrument provided with a therm 

istor 8 attached thereto is shown in FIGS. 3, 4 and 5, 
wherein the ‘thermistor 8 covered with a non-conducting 
material such as glass is attached to the interior of the 
parabolic tubal heating metal main electrode 1, that is, to 
a part thereof that will avoid interference with cauteriza 
tion. The thermistor 3 is connected to a galvanometer, 
calibrated in degrees as a thermometer M, through a 
connection cord 9, and the main electrode is connected 
to a high frequency generator G through the metal tube 6 
forming a part of the high-frequency circuit and a con 
nection cord 10. The said tube 6 is exteriorly covered 
with the insulating sheath 3. A detailed representation 
of the thermometer M is illustrated in FIG. 5, wherein the 
thermometer M is composed of a bridge consisting of re 
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sistances P.S.Q., a resisting material T for test use, and a 
battery 11 of 3 volts. 
The instrument of the present invention is used as out 

lined in the following procedure: 
(1) Connect one side of the high frequency circuit to 

the metal tube 6 and heating tip to form one electrode; 
(2) Connect the other side of the high frequency cir 

cuit to an electrode (not shown) under the hip of the 
patient; 

(3) Bring the heating tip or main electrode of the 
instrument into contact with the uterotubal cornu; 

(4) Apply a high frequency current of about 500-650 
milliamps to the main electrode; 

(5) Continue cauterizing for about one minute until a 
spark discharge is stethoscoped, or until the indicator of 
the thermometer M shows a sudden decrease or a violent 
de?ection; 

(6) Switch off the high frequency current after the 
thermometer indicates 95-105 " C. 

In the above operation, cauterization is carried out 
while the electrode tip is moved slightly according to the 
conditions of uterotubal cornu, and then the same proce 
dure as above is applied to another uterotubal cornu. 
The patient is allowed to go home after about four hours’ 
rest in bed. In this case, con?rmation of thecondition 
of closed uterotube immediately after the second men 
struation by means of an X-ray photograph through the 
use of Mol-jodol, etc., is essential because the uterotube by 
the ?rst cau-terization normally shows only about 90% 
closure. 
What I claim is: 
1. A uterotube-closing device for sterilization by 

cauterization of a uterine cornu comprising, a non-con 
ductive tip member comprising a hemispherical, non-con 
ductive, outer leading surface, a spark discharging main 
electrode comprising an arcuate electrode mounted pe 
ripherally of said hemispherical member to provide a con 
ductive, arcuate outer contact surface for contacting an 
organ to be cauterized, said main electrode having a length 
greater than and a width less than the diameter of said 
hemispherical surface, means comprising a conductive 
metal tube on which said tip member is mounted at one 
end thereof to apply an electrical current to said main 
electrode to heat it to a selected temperature in depend 
ence upon the area of said contact surface and the contour 
of said contact surface, means electrically connecting said 
metal tube and said main electrode without impairment 

1 of the non-conductiveness of said leading surface, said 
tip member having a larger transverse dimension than the 
diameter of said tube, means internally of said main elec 
trode for sensing the temperature of said main electrode 
thereby to measure the cauterization temperature, means 
connected to the last-mentioned means for indicating the 
temperature sensed externally of said device when said 
device is in position for cauterization, an insulating sheath 
extending longitudinally of said metal tube and circum 
ferentially of said tube, said sheath extending from said 
tip member in a direction away therefrom to insulate said 
tube from the uterine and vaginal tissue of a femaledur 
ing use of said device, said means to heat said main elec 
trode comprising means to apply a high frequency current 
to said conductive metal tube, and a handle on said tube 
at an end opposite said tip member for manipulating said 
device. ' r 

2. A uterotube-closing device for sterilization by 
cauterization of a uterine cornu comprising, a non-con 
ductive tip member comprising a hemispherical, non-con 
ductive, outer, leading surface, a spark discharging main 
electrode comprising an arcuate electrode mounted pe 
ripherally of said hemispherical member to provide a con 
ductive, arcuate outer contact surface for contacting an 
organ to be cauterized, said main electrode having a 
length greater than and a width less than the diameter 
of said hemispherical surface, means comprising a con 
ductive metal tube on which said tip member is mounted 
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at one end thereof to apply an electrical current to said 
main electrode to heat it to a selected temperature in 
dependence upon the area of said contact surface and the 
contour of said contact surface, means electrically con 
necting said metal tube and said main electrode without 
impairment of the non-conductiveness of said leading sur 
face, said tip member having avlarger transverse dimen 
sion than the diameter of said tube, means internally of 
said main electrode for sensing the temperature of said 
main electrode thereby to measure the cauterization tem 
perature, means connected to the last-mentioned means 
for indicating the temperature sensed externally of said 
device when said device is in position for cauterization, 
said metal tube having at least one stethoscopic opening 
adjacent said tip member for transmitting sounds of cau 
terization to an operator when said device is in use, an in 
sulating sheath extending longitudinally of said metal tube 
and circumferentially of said tube, said sheath extending 
from said tip member in a direction away therefrom to 
insulate said tube from the uterine and vaginal tissue of a 
female during use of said device, said insulating sheath 
extending over said opening, said means to heat said main 
electrode comprising means to apply a high frequency cur 
rent to said conductive metal tube, and a handle on said 
tube at an end opposite said tip member for manipulating 
said device. 

3. A uterotube-closing device for sterilization by 
cauterization of a uterine cornu comprising, a non-con 
ductive tip member comprising a hemispherical, non-con 
ductive, outer leading surface, a spark discharging'main 
electrode comprising an arcuate electrode mounted pe 
ripherally of said hemispherical member to provide a con 
ductive, arcuate outer contact surface for contacting an 
Organ to be cauterized, said main electrode having a 
length greater than and a Width less than the diameter of 
said hemispherical surface, means comprising a conduc 
tive metal tube on said said tip member is mounted at one 
end thereof to apply an electrical current to said main 
electrode to heat it to a selected temperature in depend 
ence upon the area of said contact surface and the contour 
of said contact surface, means electrically connecting 
said metal tube and said main electrode Without impair 
ment of the non-conductiveness of said leading surface, 
said tip member having a larger transverse dimension 
than the diameter of said tube, means internally of said 
main electrode for sensing the temperature of said main 
electrode thereby to measure the cauterization tempera 
ture, means connected to the last-mentioned means for 
indicating the temperature sensed externally of said de 
vice when said device is in position for cauterization, said 
metal tube having two stethoscopic openings adjacent 
said tip member for transmitting sounds of cauterization 
to an operator when said device is in use, an insulating 
sheath extending longitudinally of said metal tube and 
circumferentially of said tube, said sheath extending from 
said tip member in a direction away therefrom to insulate 
said tube from the uterine and vaginal tissue of a female 
during use of said device, said insulating sheath extending 
over said openings, said means to heat said main electrode 
comprising'means to apply a high frequency current to 
said conductive metal tube, and a handle on said tube at 
an end opposite said tip member for manipulating said 
device. _ 
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