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ABSTRACT

The uterine sound length, the functional 1length of the cervix
including the zone of internal cervical os and the fundus trans-
versal were determined in 795 fertile women in vivo using a measuring
device, the Cavimeter. The functional cavity Tength was calculated
by subtracting the functional length of the cervix from the uterine
sound length.

With growing parity, the uterine length and width increase, but
with advance in age, the uterine cavity changes are not so distinct.

The wide ranges found by the investigation demonstrate the indivi-
duality of the uterine cavity and the desire to measure it prior
to fitting an IUD. The uyse of adapted IUDs according to the size
of the uterine cavity leads to a remarkable reduction of side
effects, parti. larly expulsion, bleeding and cramps caused mainly
by dimensional incompatibility. Therefore prefit uterine cavity
measurement can lead to better efficacy of IUDs, increased rates
of acceptance and higher continuation rates.

INTRODUCTION

In spite of its increasing use (1) as one of the most important
reversible method for the regulation of human fertility, intrauterine
contraception is permanently hampered by relatively high rates
of unwanted side effects, even after introduction of the smaller,
copper-bearing IUD.

Since 1969 some investigators have reported the possible connections
between these unwanted side effects and the dimensional incompati-
bility between the inserted IUDs and the individual uterine cavities
of different shapes and sizes (2,3). They demonstrated the fre-
quency of 1IUD- associated bleeding and pain was probably related
to the disparity between the size- of the uterine cavity and the
inserted IUD.
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Wheeler and co-workers (4) evaluated certain mechanical properties
of an IUD, e.g. size, thickness, surface area, volume, transversal
and longitudinal compression, which could predict expulsion, preg-
nancy, bleeding and pain.

Hasson and co-workers (5) recorded significantly higher rates
of pregnancy, expulsion or removal for medical reasons, when the
length of the IUD was two or more centimeters 1longer or shorter
than the 1length of the endometrial cavity. Wang (6) found that
expulsion was more 1likely to occur, when the fundus transversal
diameter was too short or too long beyond the normal range, thus
requiring that the endometrial cavity should be measured with a proper
uterine metrology device.

Several studies (7,8) proved that IUDs, e.q9. Lippes Loops, decrease
their failure rates with the increase of size and surface area.
On the other hand, the proportion of unwanted side effects increases
with enlargement of the size of the IuD.

Copper 1is being considered as an additional factor for decreasing
the pregnancy rates because of 1its spermatotoxic/blastocystotoxic
effects. However, Zipper and co-workers (9) demonstrated the effitaq¥
of copper wire of 32 cm in length and a surface area of 200 mm

wound only around a narrow polyethylene ‘thread. During a period
of 348 women-mcnths, the pregnancy rate was 3.4% per year of use.
Hence, the use of copper allows the plastic carrier to be reduced
to smaller sizes with lower dirritation potential and a reduction
of side effects without loss of safety. This was confirmed experi-
mentally in Rhesus wmonkeys (10) and in a pilot study, in the course
of which 1709 uterine cavities of fertile women were fitted with
a Multiload 250 standard, 7 Cu 200 and T Cu 200 IUDs. The transversal
arms of the latter were shortened according to the measurements
gained by the Cavimeter. This measuring device was invented to
determine the uterine sound lengths and the various transversals
of the uterine cavity (11).

The reduced rates of side effects in the group with the adapted
TCu 200 IUDs led us to determine the longitudinal distances and
the fundus transversal of the uterine cavity in 795 cases of fertile
women in vivo.
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METHODS

Figures 1 and 2 demonstrate, how different 1lengths of the cervico-
uterine axis, the length of the fundus transversal and the connection
between the cavital parts of the utero-tubii! junctions were determined
by means of the Cavimeter (Figures3 — 5). The values of the different
axial 1lengths were to berounded off, because exact determination
of decimal points was not possible as in the case of fundus transver-
sal. The procedure was carried out on day 4 to 7 of the menstrual
cycle in most cases, at Teast 5 weeks post-abortion and 6 or more
weeks after delivery.

The Cavimeter was tested earlier by means of sanography, proving
the correct distances between the tips of the wings by sonographi-
cally visible thread. Measurements also coincided with those of
premenstrual endometrial cavities (Figure 6).

To determine the distance between the utero-tubal Jjunctions, the
Cavimeter was cautiously pushed deeper after measuring the fundus
transversal, until the 1investigator felt a resistance. The result
was the shortest thread-dependent connection between the cavital
parts of the utero-tubal junctions (Figure 2a,5b).

Determination of the utero-tubal junctions was necessary to demon-
strate the incorrect, too long measurement of the fundus transversal,
particularly in case of the uterus arcuatus or subseptus. Those
malformed uteri were detected by the tip of the tube of the Cavimeter
I or the tips of the Cavimeter II, the latter can be used 1like
an uterine probe (Figure 3). In case of an arcuate or subseptate
uterus, the difference of the connection between the utero-tubal
Junctions and the fundus transversal was +5 mm to +15 mm determined
with the thread using Cavimeter I.

The values found were transferredon a fact sheet (Figure 7).

Approximately 2-3 ml Mepivacaine 3%, local anesthetic solution,
was administered by the Jet method particularly in nulliparous
women prior to the measurements.

RESULTS

The frequencies and the distributions of the total 1length, the
functional length of the cervix including the zone of the internal
cervical os and the functional length of the uterine cavity are
shown in Figure B8a-c. By definition, the functional length of
the uterine cavity generally is shorter than the 1length of the
endometrial cavity.

Frequency and distribution of the fundus transversal are demonstrated
in Figure 8d.
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Figure 1. Longitudinal and transversal measurement.
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Figure 2.

(Left) Uterus arcuatus or subseptus. Incorrect
measurements by pushing the Cavimeter
deeper atter release of the wings.

(Right) Correct measurement of the fundus transversal,
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Figure 3.

{(Top) Cavimeter 1in the process of measuring the different lengths of
the uterine axis.
(Bottom) Process of transversal measurement after retracting the tube,
which is of plastic for this type of Cavimeter.

Figure 4,

(Top) Cavimeter II, process of depth measurement.

(Bottom) Process of measuring the Fundus transversal. The 4-mm long
extensions ¢f the thickened tips of the wings avoid pene-
tration into the utero-tubal junctions.
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Tables 1 and 11 and Figure 9 demonstrate that the functional 1length
and the fundus transversal of the uterine cavity increase with
the number of parity, whereas age has not such a distinct influence.
After age 35 (+) particularly the cavity length is reduced reflecting
the shrinking uterus due to the decreasing 1levels of the female
sex hormones. However, firm conclusion cannot be drawn, as there
were only few women of age 35 and above.

DISCUSSION

There are doubts concerning the usefulness of measurements of
the uterine cavity because of its cyclic change.

Therefore, measurements of the uterine cavity were taken in 6 fertile
women on day 15 and 25 of the last cycle and on day 5 to 7 of
the following cycle prior to insertion of an adapted IUD. Deviations
of the fundus transversal of 0 (zero) to + 3 mm could only be
found probably partly due to the measuring procedure. The deviations
of the functional length of the cavity varied from O to + 5 mm.
The intrauterine length seems not to be of such clinical importance
as the fundal width, because the stems of the various copper IUDs
may slide through the regularly more than 3 mm wide os internum.
At the oviduct angles the anatomical facts are different due to
the narrow utero-tubal Junctions with their triggered nervous
complexes. During 1labour, contractions commence at this sensitive
area. T-devices can also induce strong contractions, if the tips
of the transversal arm irritate the tissue of the oviduct angles
or the utero-tubal Jjunctions. We have even found transversal arms
of T-devices reaching into the isthmical part of a tube after
penetration of the utero-tubal junctions.

The mean value of the fundus transversal of 24.6 + 2.9 mm corresponds
with findings of Reynoso and co-workers (12), who detected, with
the help of the Batelle Caliper device, in 583 Mexican women the
fundus transversal being 24.5 mm .in nullipara and 26.7 mm in para
5 or more. They concluded that the IUDs, distributed in their
country, were too large for the uterine cavities of Mexican women.

Since contractions causing pressures between 50 mm up to 150 mm
(+) Hg with low frequency occur during the first days of menstru-
ation (13), no measurements should be taken to determine the mean
values of the size of the uterine cavity during that phase. De-
terminations should be made during the end-phase of menstruation,
the bleeding-free follicular phase or during the 1luteal phase
of the cycle. Cyclic changes, e.g. the increased basal pressure
during periovulation, did not show a distinct influence on the
results of the measurement of the uterine cavity in our study.
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Functional uterine cavity lengths (F CalL) and the lengths of
the fundus transversal (FT) relating to age and parity.
Straight broken line: Using the linear regression method, the
results are represented by linear equations (F Cal)

Y1 = 30.888 + 0.826x with correlation of 0.91 and (FT)

Y2 = 22.279 + 0.779x with correlation of 0.99.
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Additionally, the "adapted medicated IUD should be some millimeters
smaller in 1its dimensions than the size of the uterine cavity
found during measurements between day 5 to day 7 of tha cycle.
Therefore, spatial tolerance avoids dimensional incompatibility
during the initial phase of menstruation with its stronger contractions
of the uterine muscle.

Further results showing a relative stability of the size of the
individual cavity were found through measurements mainly after
about 24, 48 and 72 months, when the copper IUD was to be changed
in 264 women. The results are shown in Figure 8c.

The frequency and distribution of the uterine sound length, the
functional cervical 1length, the functional cavity length and the
length of the fundus transversal demonstrate the ultimately indi-
vidual size of the uterine cavity. Hence, the use of IUDs of at
least 2 to 3 sizes and the required lengths and widths measure-
ments of the uterine cavity prior to fitting the IUD to reach
dimensional compatibility throughout the cycle, seems to be justified.

Penetrating, anchoring mechanisms of the plastic part of a medicated
IUD may be at least partly responsible for more frequent and stronger
contractions, bleeding, destroying of the mucosal cervical plug,
asc:nsion of pathological germs and change of the lacal immune
system.

IUDs which are too large, T devices with a horizontal arm of 32 mm,
lead in some cases to a stop of one arm at the lateral muscular
wall. The stem of the IUD shifts to the opposite. X-ray reveals
a lateral dislocation, which may partly be responsible for preg-
nancies. Lateral dislocation is avoided by a new insertion procedure
with the Nova T, which promptly showed a reduced failure rate
in a multicentric clinical study (14).
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