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ELIBERATE sterilization of the female is neither a new nor a

novel procedure, During the past few years it has been accorded
unusual attention, due (o the activities of cugenists, as well as legisla-
tive enactments in this country and abroad for the sterihzation of
criminals and mental defectives. The medical profession’s chief in-
terest in this subject, however, lies in the development of simplificd
methods which will sterilize, with a minimum of risk, those women
whose physieal and mental future may be jeopardized by pregnancy,
lahor and their complications.

The earliest practiced method of treating the woman whose con-
stitutional condition precluded a normal pregnancy and labor at term
was by the induction of abortion, The first allusion to this subject is
credited to Actius de Amida” who advised induced abortion, “if a
woman unable to carry to term, by neglect becomes pregnant.” Inter-
ference was the custom for centuries and it was not until 1319 that
the first attempt to prevent pregnancy was made by Blundellr who by
a major surgical procedure ligated the fallopian tubes. Since that time,
many devices for the prevention of conception have been deseribed and
used.

Avrbitrarily classified, procedures for sterilization are hiologic, physi-
cal ar surgical,

Biologically induced sterility in the female is still in the experimental
stage and although alleged successful results have been reported, there
15 nothing sufficiently definite or authentic in the literature to establish
a precedent which would warrant the clinical application of this
method,

The earliest physical agent used for sterilization was the intra-
uterine application of silver nitrate to the tubal openings by Froriep®
in 1850, with the hope of sealing them by cauterization.  Kocks® con-
structed a galvanocautery uterine sound in 1878 for the same purpose.
In 1916, Dickinson® cauterized the intra-ulerine tubal openings with a
nasal tip cautery. Laler, he modified his technic to include the use of
a hysteroscope and Nishizaki®™ reported electrocoagulation in 1929-
1930, Mikulicz- Radicki®® coagulated the tubal openings experimentally
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in rabbits, Sneguirefi™* attempted to destroy the uterine mucosa with
steam, and Ploss'™ reported an Asialic eustom of voluntary induction
of retroflexion of the uterus,  Meray and radivm were atilized to pro
duce temporary sterility with varying success by Vera, Faber, Reiffer-
stheid, Gauss, Seitz, Wintz, Bagg, A Howard, Weiss, Robinson and
uthers.”

Among the surgical measares, tubal operations predominate, although
uperations on the vagina, uterus and ovaries have been advocated. Some
were novel, others imgenious and complicated, bat none was uniformly
successiul in producing permanent sterility in women., Operations on
the tubes consist of ligation, crushing with lgation, tubal resection,
burying the terminal end of the tube or total excision, All subsequent
methods are merely refinements of technie or modifications of the
vriginal operative procedures, Thal they do uol eventuate in uni-
Eormly 5.:-11535?1(‘11“}' resulls 15 indicated by the many failures rfpﬂﬂu:_'.d
in the litevature,  The question of which operation is best remains un-
answered at the prescat time, because pregnancy has occurved in spite
of the special technic employed in each method,  Apparently nothing
short of panhystercetomy can be depended upon o accomplish per-
manent sterility by sargical measures.  This may seem exaggerated,
but hoth Medillan and Dunn'® and Liepmann® have reported al-
cominal pregnancy following supravaginal hysterectomy,  Total re-
maoval of the tubes and ovaries has not always been successful. Gordon®
reporied pregnancy two vears after bilateral salpingo-odphorectomy
Bainbridge,® pregnancy one-half vear after operation ; and Lasch™ and
Werhatzlor,™ normal pregnancy following bilateral tubal extirpation.

Indications for therapeutic sterilization are always definite. Certain
complicating factors are trivial, responding well 1o therapeulic meas-
ures, and allowing continuation of a pregnancy and parturition with
only slight risk. On the other hand, others nitiate serious and grave
symptoms, which may develop at almost any time after conception and
jeopardize the patient's life. Tuberculosis, in its varied manifestations,
advanced renal lesions, organic cavdiovascular involvements, estab-
lished diabetes mellitus, specihe neurologic diseases, toxic goiter, and
malignant disease are some of the conditinons which make pregnancy
and subsequent parturition particularly dangerous.

Many contraceptive methods have been advocated, but these prophy-
lactic measures often fail, none is certain, and the patient using them
is frequently anxious and apprebensive.  Medicinal agents are seldom
effective and eventually the pregnancy must be interrupted by surgical
intervention. The constitutional impairment mway merease the opera-
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tive risk and render the patient more susceptible Lo postoperative com-
plications, If, on physical examination, childbearing is deemed contra-
indicated, contraceptive measures are less harmiul than either repeated
abortions or sterilization by abdominal section,

Surgical sterilization in patients with organic disease is attended by
mereased operative hazards in proportion to the gravity of the com-
plicating condition, and operation does not guarantee permanent suc-
cess.  As a contribution o the solution of the problems under dis-
cussion, T have devised an mstrument and developed an intva-uterine
technic, whereby the fallopian tubes are sealed at their intra-uterine
openings by coagulation with the high frequency current under direct
vision with the fluoroscope. Tt is a simple office procedure, free from
unpleasant reactions, and does not interrupt the patient’s daily life,

The uterine cavity, Hattened anterc-posteriorly, is triangular, with
the base at the fundus, its lateral angles funicular and continuous with
the mtramural portion of the fallopian tubes. The apex of the tri-
angle is at the isthmus uteri.

11 is essential to bear in mind that the average measurements of the
uterus m nullipara are:

Length from fundus to the external G, oo o vieiassciersnss - Bom
Wadth at the fundus between opemmes of the ovidects.. oooo v A= Ocm,
Length of hody and fundus. ..o enromirermme e e ccee s 1.5-5.5 em,
Wiadth Tetween anterior amd posterior walls. oo iaiieieians 25om,
Thickness of nterine wWall. . o.ivre e e eaciroma o crrrarecaeacre e tranes 13- 2em.
Length of cerviz ulerio...o.ooo.. P S G R e e e L 1 8

In a multipara, these measurements are usually increased by about
1 em,, particularly the width of the body of the uterus.

The intra-uterine electrode conforms to the configuration of the
uterus and iz calibrated according to these average measurements, [l
can b introduced through the cervical canal to either cornu withoul
pain or trauma. The tip enters the lumen of the fallopian tube and
makes intimate contact with the uterine mucous membrane as well as
that of the tube. The original instrument for sterilization has been
improved since | first described it in 1934, 1t consists of five parts:

1. A hollow rigid tube, insulated throughout its lumen and re-
sembling a utering sound in shape and appearance.  1ts distal third is
curved to conform to the normal contour of the uterine cavity and is
calibrated in inches,

2. A metal sleeve, 1.5 inches long, one-half inch in diameter, on
the proximal end of this tube, A small fixed knob on its distal end is
placed to indicate the position of the Up when the instroment s in the
uterine cavity.

3. A hard rubber insulated handle, 3 inches long, one<half inch in
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diameter. Tts distal inch hits into the proximal end of the metal sleeve,
To the other end of this handle, a terminal provides for the attachment
of a conducting wire from the high frequency apparatus,

4. A semi-flexible insulated wire passes throughont the entire length

Fig. 1. A, Sterilization instrument “open” B Sterilization  instrument
Yelosed," O, Sterilization instromont complete with Loer syringe attached.

of the metal tube, conneeting the insulated rubber handle to a small
acorn-shaped metal tip which fits into the funnel-shaped opening of
the uwterine end of the fallopian tube. By advancing the msulated
handle into the metal sleeve, the acorn-shaped tip s projected abou
one inch beyond the diztal end of the mstrument.  For convenience,
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this position is termed “open™ (Fig. la). When the tip rests snugly
against the end of the instrument, it is regarded as “closed™ (Fig. 1D).

3. A metal tube of very small caliber 15 attached to and 15 parallel
to the upper surface of the body of the instrument, extending one-
fourth inch from the distal termination of the mstrument (o three-
fourths inch from the handle,  Tts proximal end is fitted with an
adaptor provided with a stop-cock, so that a Luer syringe can be at-

Fig, 2, Uterosalpingogram taken before coagulation for
sterihization,

tached for the purpose of intraducing radiopague medium into the
uterine cavity for direct vision with the fluoroscope ( Fig, 101,

TECHXIC

A preliminary uterosalpingogram is essential because of the marked
variation in size and contonr of the uterine cavity in different individ-
uals.  Pathologic conditions and anatemic variations which might in-
terfere with exact technic can be thus detected,

The patient is placed in the lithotomy pasition on a luoroscopic table,
and vulva, vagina and cervix are thoroughly cleansed and sterilized,
The instrument is sterilized by immersion in & 1:1000 solution of oxy-
cyanide of mercury.  The “closed” instrument, held like a pencil with
the curve upward, 15 passed into the uterine cavity until the tip reaches
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the fundus. Tt is then withdrawn about one-half inch and rotated so
that the tip points toward the opening of the uterine oviduct to be sealed.
A Luper syringe confaining radiopaque medium is attached (o the
adaptor and 2 (o 4 ce. of the solution gently injected.  Under Auoro-
scopic visnalization, the uterine cornu and the funicular opening of the
fallopian tube will be distinctly outlined. 5till under direct vision, the
instrument 15 manipulated and advanced so that the acorn Llip is en-

Fig. 3 Tlerosalpingogram ;) same case as Figure 2, taken
after coagulation of wterine cornu. MNote appearance of apex
of fumnel.

gaged in the opeming of the tube. The handle is pushed into the metal
sleeve, and the instrument thercly “opened™ by projecting the bip
beyond the end of the metal tube, The Aexibility of the insulated wire
permits the acorn tHp o Gnd its way snugly into the lumen of the fal-
lopian tube. The small knob on the metal sleeve indicates the direetion
in which the tp points, and factlitates visualized manipulation of the
instrument under the Auorescope,  The instrament is beld firmly in
place, the radiopague medium gently aspirated with the Laer syringe,
and the Auoroscopic switch turned off, An inactive metal electrode,
apprasimaltely O by O inches, 15 placed on the abdomen of the patient,
held firmly in place by either 4 sand bag or a strap, and connected (o
the high frequency apparatus by a conducting wire, A seconid conduct-
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mg wire from the high frequency machine is attached to the terminal
on the handle of the instrument. The foor switch of the high fre-
quency machine is cloged, and, using an interrupted current of approxi-
mately 200 to 300 milliamperes, the opening of the oviduct 1s coagulated
for eight geconds and completely sealed.  The instrument i3 then
“closed,” partly withdrawn and rotated so that its tip poinls to the
opposite tubal opening.

Fig, 4. Uerosalpingooran ; same case as Fignres 2 and 3,
taken twentv-fonr kours after Figore 3.

Under direct vision, the procedure is repeated on the other side. The
instrument is then withdrawn, and a light vaginal mercurochrome ganze
pack inserted, '

Sterilization by this procedure is contra-imdicated during a men-
strual period. If the uterine cavity is distorted by submucous fibroids
o1 by extrinsic pressure of uterine (umors, the openings of the Tallopian
tubes may be inaccessible.  Acute or subacute pelvic inflammations,
polypi, hydrosalpinx, et cetera, are obvious contra-indications.

The many failures in sterilization of the female may be attributed
ta the remarkable regenerative powers of the fallopian tubes. Kocrmer?
in 1928 reported histologic studies of tubes which had been occluded
by his methad of temporary sterilization.  These showed re-esiablish-
ment of patency of the lumen, with complete regeneration of the tubal
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epithelium. 'or this reason, any procedure Timited o occlusion of the
tube alone is not adeguate, and should always inchade the adjacent
uterine cornu.  In my first experiments, | attempted to coagulate the
utering cormu without fluorescopy, prior Lo an operation in a feow pa-
tients whose pathelogic condition necessitated hysterectomy, Following
operaticn, sections were taken from the nierus, and macroscopie studies
made of the offect of surgical diathermy on the atero-tabal segments,

Fig. 5  TUlerosalpingogram; right fallopian tnhe elosed Dy
congnlation.  Note appearance of the apex of the Tunnel

The same procedure was then carried out i patients in whom thera-
peutic sterilization was iodicated. The tubal openings were com-
pletely obliterated 1 the Bmited oumber of cases available, this being
verified by utero-salpingography,  Of these patients whom we were
able to follow up, three showed complete closure on one side with res-
toration of patency on the other. A fourth, in whom the (ubes werg
occluded on Loth sides three months after sterilization, became prog-
nant nine months later, One tube had re-opened, the other remaining
closed,

It became evident that notwithstanding the correctly designed instru-
ment, small specific areas could not Lie coagulated by a non-visualized
procedure.  The instrument was thereiore improved. The shaft was
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made flexible for easier introduction and the acorn op enlarged for
better contact, thus permitling more accurate coagulation of the tubal
opening and a large area of its adjacent uterine mucosa, In the abzence
of a practical hysteroscope, fluoroscopy offered the best possiblity for a
visualized technic. With the madified instrument, radiopagque medium
and the use of the Huoroscope, comparative studies were made of the
interior of the uterine cavity and the lumen of the fallopian tubes on
a series of cases, some of whom were hevond the childbearing period.
It was clearly demonstrated that, with direct vision, the instrument
could e manipulated within the uterine cavity and the tip introduced
to the desired distance into the apex of the funnel with the utmost
accuracy. The improved technic was first carried out experimentally
in several women beyond the childbearing period.  Deliberate sterili-
zation was then attempted in a young woman, thitty-four vears old,
who was referred by her phyvsician for sterilization,  She gave a his-
tory of three pregnancies terminated hy cesarean section, three preg-
nancies interrupted by therapentic abortion, all done because of a justa-
minor pelvis, The uterine cornu and tubal opening on the right side
was coagulated under vision without difficulty. The comu on the left
side could not be reached by the instrument, even after repeated manip-
ulation, due to a protruding mass in the uterine cavity which was not
evident in the preliminary salpingogram. A second patient, twenty-
cight vears old, previously referred to, who had hecome pregnant a
year after the first attempt at sterilization, was treated with coagula-
tion under vision on the side which had re-opened. A third, thirty
vears old, with a history of two therapeutic abortions for severe
toxemia of pregnancy with hyperemesis was also sterilized, There was
no discomfort nor any unpleasant reaction in any of these cases, How-
ever, the lapse of time since sterilization 1s too short to more than state
that the tubes are occluded at present. The permanent outcome is yet
to he determined.  Repeated careful observations of these patients and
other similar cases will be recorded [or publication at a future dare,

COXNCLUSIONS

1. Deliberate sterilization of the female is a necessary measure in
those women in whom pregnancy is contra-indicated.

2. Surgical sterilization, the recognized method, i=s not alwayvs sue-
cessful, and 15 attended by operative hazards n proportion to the
gravity of the complicaling condition.

3. A new instrument which conforms to the uterine cavity and is
calibrated to its average measurements, is presented.

4. An improved intra-uterine technic is described whereby the in-
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strument is introduced into the uterine cornu under direct vision with
the fluoroscope, and the openings of the fallopian tubes are scaled hy
coagulation with the high frequency current,

The method is simple, free from untoward reaction, and does not

interfere with the patient’s occupation.

it has given promise of suceess in selected cases,

BIBLIOGRATHY
ApwstEr, Ruwr:  Ober Tubenstecilisaiion und die erziglien Daverfolze,
Berlin Theses, G, Basch, 1931
Barsprmce, W, 5.0 Double salpingo-odphoarcctomy with partial anto-ovarian
tranaplantation, follewed by twelve vears of menstrustion, normal preg-
nancy and an uncomplicated menopanse ol ffty-one venrs of age. Am. Jour.
Obst. and Gyn., 53:370, 1923,
. Thesax=ox, B, Lo: Simple sterilization of women by cautery strictore of
the mtrauterine tuhal openings. Surg, Gynec and Ohet, 23 - 3H-214, 1916,
Diewexnznx, 1, 1. Sterilization withoot ensexmg.  Jour, AL AL AL 02:572-
379, (Feb, 2) 1929,
Gornow, SErn C: Pregnancy twe vears after removal of Toth tubhes and
ovaries, Trans, Amer. Med, Soe, of Genecologists, 18
Feocks, [0 An newe methode der Sterilisation der Frao vorlafliche Mittei-
fung. Zentralblatt Tur Gynak, 26:6G17-619, 1878
Froeexer, [oitanses: EBoenservierende Tubenoperationen und Sterilisation
aunf Heit. Zrrahl 1 Gynak, 52:7633-1640, 1928
Lavensr, Axseree:  ludications and technique for the sterilization of the
female. Procedore. Biolegical Methods. Rev. Frane. de gynec. b d'abst,
250304, 1030,
Larront, Awmeves: Les procedes de sterilisation de la femme, Gwvnec. et
Obsl, A1 HH-408 (Seph) 1929,
Lasen, €. Ho: o Graviditat nach deppelecitiger Tubepexpicption. Auncle
Aled. Wehn,, T1:332-333, 1924
o Taersmaxs, Winnens @ Banchholenshwangerschaft  nach  supravaginaler
Amputation des Uterus, Zentralbl, [ Gynal, 3124702481, 1027,
oo AleAlmiax, Wo AL and Duxx, [ Hoo Abdominal pregoancy following sn-
pravaginal hyslerectomy. Surg., Gvne and Ohst, 33190, 1027,
sirkuece-Kanecss, Fo Vi Experimentelle Untersnchungen dher Tuben-
aterilisation durch Elektrokeagulation.  Ztschit. . Geburtshil u Cevnnk,
O 318-341, 1928,
Muner, ML Des ndications de In sterilisation chez la fermme. Gyne ot Ohst.
0 :277-H13, {Sept.} 1929
Murer, Bl and Larroxt, Ao Les indications ct la technique de la sterilisa-
tion chez la femme. Liege Med,, 22:0380-1400, (Cct ) 1939
Mrsizaer, 5.0 Tubal sterilization by canterization.  Tap. Jour. Ohst. and
Civm, 132042205, 1930 Jap. 1 Obst, and Gen., 12:280-293, 1929,
Pross: Tas Weib in der Natur o volkeckoande, Leipeig, 1287,
WeERHATZERY, N . Mormal Sl:'|.1l.1.-':lllgl:'r-'.q"|1:'|.fl nach |~E51|Pr$|."i|:'-|5¢r Fntlar-

nung der Tuben, 01, 1. Grnak, 57:1931-1932, 1933,





