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THE ONLY 5-YEAR STUDY IN AN ENTIRE
STATE FOR SAFETY AND EFFECTIVENESS

OF AN IUD

USE-EFFECTIVENESS OF SAF-T-COIL
FOUND COMPARABLE TO THE “PiLL”
BASED ON 27,712 INSERTIONS

AII054|248WOMAII MOH'I'IISOFEXPOSIRE.

SAFT-COIL

“Our extensive experience with the vari-
ous IUDs to date induced us to make the
double-coil the device of first choice in
our clinics....

This was the conclusion of a five-year evaluation of
Saf-T-Coil in 67 Florida clinics, based on nearly
28,000 insertions and over a half million woman-
months of exposure.! The clinical evaluation proves

one IUD is found comparable to the “pill” in use-
effectiveness and is safe.

Study Findings:
Pregnancy rate in situ...0.8%
Continuation rate...80% (the continuation rate rose

from 75% to a high 80% as doctors gained experience
in inserting the device.)

Saf-T-Coil’s 88 % continuation rate and
low pregnancy rate confirmed in private
patients

Another investigator, in private practice, found
Saf-T-Coil to have an even lower pregnancy rate in
situ—0.42%, and a higher continuation rate—88%
for the first year. In the second year, representing
4,360 woman-months of use, the continuation rate
remained high—81.5% with 'the continuation of the
same low pregnancy rate of 0.42%. His conclusion:
Saf-T-Coil “...compares favorably to the oral

contraceptlve N

Saf-T-Coil effectiveness—confirmed!
Saf-T-Coil Nullip “‘represents a mile-
stone in achievement in the field of
intrauterine devices.”*

In a six-month preliminary evaluation of 273 patients,

Definitive report

from Florida

(based on results
from 67 clinics).

representing an estimated 819 woman-months of us
No pregnancies reported
High continuation rate: 91.2%
Low expulsion rate: 4.5%; low removal rate 4.3%

No patient discomfort, easy insertion,
no postinsertion syncope noted

A safe, effective
Saf-T-Coil for almost every patlent

There's a Saf-T-Coil for almost every patient (32-S,
33-S and Nullip 25-S) to provide her with a safe and
comfortable contraceptive through all her
reproductive years. And with every Saf-T-Coil—
Saf-T-Sound®—the sterile, dlsposable intrauterine
probe to help make fitting easier and more accurate.
Cautlon: Federal law restricts sale by or on the order of a
physician,

Contraindications: Should not be used in pregnancy or suspicion
of pregnancy, suspicion of carcinoma, acute cervicitis, acute or

subacute adnexal disease, fibroids, menorrhagia or unexplained
bleeding.

1. fqa]raway,A F. and Vaughn, B. J.: J. Reprod. Med. 10:171, April
3

2. Hayes, O. J.: South. Med. J. 66: 254, Feb. 1973.
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CURRENT
DEVELOPMENTS

Intrauterine contraception

HOWARD J. TATUM, M.D., Pu.D.

New York, New York

OvER THE past decade intrauterine de-
vices have assumed an almost exponential
increase in prominence as a method of pro-
viding safe and effective contraception. The
intrauterine devices (IUD’s) provide a
method which has the attributes of combin-
ing a high degree of effectiveness and safety
with simplicity and economy. It has the
unique quality among reversible methods of
contraception of providing long-term reduc-
tion in fertility by a single safe and relatively
simple procedure. A chronologic history of
the development and use of the IUD was
presented by Southam® in 1964. I shall
present here an outline of the evolutionary
steps which depict the stages of transition of
the IUD from its inception to the present,
with some predictions as to its future role
in human welfare.

The early history of IUD’s is so poorly
documented that the original concept has
not been assigned to a person or in fact to
a specific century. Early mention has been
made of the use of stones placed within the
endometrial cavity of camels to prevent preg-
nancy during long trips across deserts. Un-
doubtedly a similar method had been applied
to women at or about the same time. These
very early applications of the intrauterine
foreign body as a means of regulating fertility

From the BioMedical Division, The
Population Council, The Rockefeller
University.

may be considered as the embryonal stage
of evolution of intrauterine contraception.
This stage was relatively void of true scien-
tific study and knowledge of the subject.

The infancy stage of TUD evolution began
in the 1920’s with the ingenious and daring
studies of Grafenberg,? as reported in 1928.
His first device consisted of a six-pointed star
made by tying three pieces of silkworm-gut
together at the center (Fig. 1, 4). Initially
the central tie was of silkworm gut also.
Grifenberg scon found that he could not
easily detect the presence of the star within
the uterine cavity by, means of a probe or
sound. He attempted to correct this struc-
tural deficiency by substituting a center tie
made of thin silver wire for one of gut (Fig.
1, B). The wire permitted detection with the
uterine probe, and also rendered the star
partially radiopaque. The star was so soft,
however, that it was readily expelled from
the uterus. Although the star has a relatively
low retention rate, Grifenberg thought that
the silver-bound device was somewhat more
effective as a contraceptive than the original
silver-free star. In order to increase the re-
tention rate, Grafenberg conceived of and
made the first intrauterine ring. This device
consisted of several turns of silkworm-gut
making a ring approximately 2 cm. in diam-
eter having a cros§ ‘section of about 2 mm.
(Fig. 2, A). The rings were then made more
rigid as well as radiopaque by binding them



with fine silver wire (Fig. 2, B). Although
this silver bound gut ring was found by
" Grifenberg to be highly effective, it was
soon replaced by a ring made by joining the
two ends of a tightly wound spiral of silver
wire (Fig. 2, C). The spirally wound ring
possessed moderate spring properties, and
hence could be compressed into a smaller
and oblong configuration for insertion
through the cervical canal. Its inherent
resiliency then caused it to return to the
original circular ring shape when it was re-
leased within the more spacious endometrial
cavity. This model of the Grifenberg ring
was inserted by him into several thousand
women and was the first intrauterine device
commercially manufactured. Grifenberg first
reported the results of his clinical experiences
in 1928. His work attracted much interest
from the medical profession and almost uni-
form condemnation by the obstetricians and
gynecologists. The criticism primarily was
based upon the occurrence (or recurrence)
of endometritis and salpingitis subsequent to
the introduction of the ring. Little considera-
tion was taken of the high incidence of pelvic
inflammatory disease which prevailed at the
time. Thus, much of the criticism which was
directed toward Grifenberg and against the
intrauterine ring was based more upon the
conservative traditionalism of the gynecolo-
gist than upon scientifically valid reasons. It
was indeed a tragedy that conservatism pre-
vailed since the traditional taboo against in-
serting a foreign body into the uterine cavity
thwarted the advance of contraceptive tech-
nology for at least 30 years.

During the same decade that Grifenberg
began his epoch-making studies, Ota® in
Japan was working independently on intra-
uterine devices. Ota initially used silkworm-
gut rings, and then developed small rings
fabricated from flexible metals. Although the
metal rings seemed to provide more effective
contraception than did the gut rings, they
were more difficult to insert. For this reason,
Ota and his disciples in Japan directed their
development toward rings fabricated from
various synthetic plastics ‘Fig. 3).

The 30 year infancy stage of TUD's as

Fig. 1. A, Grifenberg star, all silkworm-gut. B,
Grifenberg star, center tie of ‘silver” wire.

depicted by the works of Gréfenberg and
Ota ended when the significance of their
pioneering studies was finally realized. Ap-
preciation of their contributions came in 1959
with the papers by Ishihama* in Japan and
Oppenheimer® in Israel. A major step in
opposition to the. traditional objections
against the use of intrauterine devices was
taken by Dr. Howard C. Taylor who in 1959
was Editor of the AMERICAN JOURNAL OF
OssTETRICS AND GYNECOLOGY. Acting on
behalf of the Editorial Board of the JourNAL,
Dr. Taylor invited Oppenheimer to submit
for publication a review of his clinical ex-
periences with the Grafenberg ring. This
paper was the first detailed clinical evalua-
tion of intrauterine contraception ever pub-
lished by an American scientific journal.
Both Ishihama and Oppenheimer reported
corroborating data on the long-term use of
various intrauterine rings. With these inde-
pendent and impressive demonstrations of
effectiveness and safety of the intrauterine
foreign body, the IUD entered its childhood
stage. The childhood stage began between
1959 and 1964, when Margulies® (Fig. 4),
Zipper and Sanhuerza® (Fig. 5), Lippes®
(Fig. 6), Birnberg and Burnhill® (Fig. 7),
Hall'® (Fig. 8), among many others in the
United States -and abroad, designed and
tested various forms of intrauterine contra-
ceptive devices.

In 1962, The Population Council launche-!
an intensive research program which includ-
ed relevant basic laboratory studics and clini-
cal and field trials with promising TUD's."
The data derived from these clinical studies
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Fig. 2. A4, Grifenberg ring—all silkworm-gut. B, Grifenberg ring—silkworm-gut wound with
“silver” wire. C, Grifenberg ring—tightly wound spiral of “silver” wire.

Fig. 3. Ota ring.

were evaluated by the Cooperative Statistical
Program (C.S.P.) under the direction of Dr.
Christopher Tietze. The most recent report
on traditional IUD’s by the C.S.P., as of
1968,'* covers approximately 547,000 woman-
months of use by almost 32,000 women. This
extensive experience, particularly with the

Lippes loop led the IUD into its adoles- ‘

cence. During the 6 years from 1962 to
1968, the loop was used more extensively
than any other device. Because of the wide
clinical experience with and the comprehen-
sive evaluation of the loop, it became custom-
ary to use these data as points of reference
in evaluating the clinical effectiveness (also
referred to as use effectiveness) of newly
conceived shapes and sizes of intrauterine
devices.?®* The term clinical, or use effective-
ness, is of fundamental importance and has
been accurately defined by these authors as
follows: “Use effectiveness, also known as
clinical effectiveness, refers to the protection
from unwanted pregnancy achieved by users
under real life conditions, including the
effects of carelessness, ambivalence, and
other manifestations of human frailty.”4 Ac-
cording to the latest analysis of data derived

Fig. 4. Margulies spiral.

predominantly from studies within the
United States, the failure rate (pregnancy
rate) per 100 users of Loop D for the first
year is 1.9, decreasing to 1.6 at 2 years, and
to 1.2 at the end of 4 years. On the other
hand, the use effectiveness or continuation
rate in the C.S.P. clientele ranged from 70
to 80 per cent of the users at the end of the
first year and 60 to 70 per cent 2 years after
the first insertion. Continuation rates derived
from national family planning programs out-
side of the United States are on the order of
50 per cent after 2 years of use.’ From these
standards, we can assume that racial, environ-
mental, and socioeconomic factors play an



Fig. 5. Zipper (Grifenberg) ring.

Fig. 6. Lippes loop.

important although undefined role in deter-
mining the use effectiveness of an intra-
uterine device. Also the necessity of establish-
ing statistically valid control population sam-
ples becomes self evident.

Although a wide variety of new devices
were constructed from synthetic plastics,
stainless steel, silicone rubber, and silkworm-
gut, the associated side effects, such as bleed-
ing, spotting, uterine cramps, lower abdomi-
nal pain, and noticed or unnoticed expulsion,
resulted in growing dissatisfaction on the
part of women and the medical profession.
For the Lippes loop Size “D,” these side
effects may be translated to a discontinuation
rate of 23 per cent at the end of the first year
of use, and 35 per cent after 2 years of use.
From a demographic viewpoint, this level of
use effectiveness is discouraging, and pointed

Fig. 7. Birnberg bow.

Fig. 8. Hall ring.

up the need to develop devices which could
have more efficient performance. Thus the
adolescent stage ended with a challenging
mandate for improvement.

In 1966, the author concluded that most
if not all of the IUD’s then in use shared one
common deficiency. Each device by virtue of
its shape and over-all dimensions forced the
endometrial cavity to adjust to the configu-
ration of the device. As a result, the delicate
endometrium is compressed and the myo-
metrium is distended. This frequently results
in bleeding from the endometrial surfaces
as well as painful contractions as the myo-
metrium reacts to oppose its distention and
to expel the foreign body which has been
placed within its cavity.

A logical sequence to this hypothetical
consideration was to determine the shape
and size of a foreign body which would con-
form to the endometrial cavity and would
thereby cause a minimum degree of distor-



Fig. 9. Interlacing network of myometrial fibers.

tion, even at the height of a uterine contrac-
tion. The concept that an intrauterine con-
traceptive device should conform to the
endometrial cavity rather than the cavity and
myometrium being obliged to conform to the
device, may be considered as the beginning
of the pubescent stage of TUD development
or evolution.

Consideration of certain anatomic factors
and functional characteristics of the human
uterus are essential requisites to progression
from a philosophical concept to practical
application. It seems appropriate at this
point to discuss the more obvious of these

factors. When the endometrial cavity is .

empty, the mucosal surfaces are separated
only by a thin film of mucus and other secre-
tions of the endometrial glands and tubal
epithelium. The size and shape of the poten-
tial cavity depend upon the contractile state
of the myometrium. Only when the walls of
the uterus are distended is there an actual
endometrial cavity with true spatial char-
acteristics. Fig. 9 represents the directions
and interlacing network of muscle fibers
which control the size and shape of the
uterus. The configuration and size of the
endometrial cavity normally reflect the sum-
mation of myometrial forces. Fig. 10, 4 to
indicates progressive changes. in the uterine
wall and its cavity with increasing degrees
of contraction. The walls thicken and
shorten, and the cavity responds by becom-
ing smaller in all dimensions. As the contrac-
tion increases, the lateral walls of the cavity

approximate one another, and the cavity or
potential space assumes the shape of a T.
The assumption was made that this T-
shaped configuration would persist even
when the uterus contracted maximally. Based
upon these theoretical considerations, it was
logical to presume that an intrauterine for-
eign body in the shape of a T could be
placed within the endometrial cavity and
would conform easily to the normal shape
and size of the cavity, and would cause a
minimum degree of myometrial distension
and endometrial compression. Fig. 11 illus-
trates this concept. Fig. 12 shows in diagram-
matic form the sequential changes in the
uterine walls and its cavity during several
degrees of contraction, and indicates the
relative conformity of the T-shaped device
to the uterine cavity. This principle was
tested in 1967 when the first T was molded
from a mixture of polyethylene and barium
sulfate and was tested clinically by Tatum
and Zipper.’® An example of the T is shown
in Fig. 13. Its spatial relationship to the
endometrial cavity is shown in diagrammatic
form in Fig. 11. The preliminary clinical
data showed that the T produced about V4
the incidence of pain and bleeding as did
the Lippes loop “D.” The expulsion rate was
approximately half that of the loop.

The low incidence of expulsion is presum-
ably due to two distinct features. The T con-
forms so well to the uterine cavity that the
myometrium is subjected to only minimal
distortion. Second, displacement and rota-
tion of the T within the uterine cavity is
resisted by the three points of contact be-
tween the device and the uterine walls which
contain it. In effect, the T is suspended
within the endometrial cavity by impinge-
ment of the tips of the two transverse arms
against the superficial layers of the endo-
metrium. The low incidence of pain, bleed-
ing, and expulsion were in accordance with
the theoretical considerations upon which
the I' was based. However, the low incidence
of side effects was accompanied by a low
level of contraceptive effectiveness. At the
end of one year the pregnancy rate was ap-
proximately 18 per cent. Thus, although the



Fig. 10, 4 to C. Diagrammatic changes in endometrial cavity during sequential degrees of myo-

metrial contraction.

Fig. 11. Relationship between the T and endo-
metrial cavity at the height of uterine contraction.

T was tolerated well by the uterus, it was
unacceptable as a contraceptive when used
alone. It is likely that the small surface area
of the T (approximately 315 mm.?) explains
its relatively low contraceptive effect.

In an independent study, Davis and
Israel'” computed the average dimensions of
the endometrial cavity at several levels from
the intercornual plane downward toward
the internal cervical os. These dimensions
are summarized schematically in Fig. 14.
Based upon these measurements, and upon
the premise postulated by Zipper and associ-
ates'® that the antifertility etfect of an
“inert” IUD bears a direct relationship to
the surface area of contact between the IUD
and the endometrium, Davis® designed a
device which he named the “Shield” (Fig.
15). This device is slightly pear-shaped, and

Fig. 12, Sequential changes in endometrial cavity
during a uterine contraction,

its retention within the uterine cavity is
enhanced by the presence of spicular projec-
tions along its lateral margins. Although the

cephalocaudal and transverse dimensions of

the shield are considerably smaller than those
of Lippes loop “D,” the total surface of the
device is greater due to a thin membrane
which partially covers the shield. Preliminary
clinical data on the shield'® suggest that its
antifertility effect is considerably better than
the 18 per cent pregnancy rate achieved by
the plain T. It is logical to assume that the
difference may be related to the disparity
between surface areas of the two devices. It
has been postulated that implantation may
be jeopardized when normally opposing
endometrial surfaces are separated by an



