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Abstract: A method of mechanical impedance measuring of

human cervix uteri is elaborated and a device for its
realizing is made. A minimal invasive of investigations
makes it possible to use this device for valuing of elastic
properties of cervix uteri both as for non-pregnant and in
the cases of the pregnancy course and the labor. The
obtained result of measuring of mechanical impedance is
integral indicator of cervical tissue status. This indicator
can be usedfor valuing of "ripeness" of cervix uteri degree
before labor andfor character labor processforecasting.

INTRODUCTION
Most complex morphological and biochemical transformations occur in the uterus during the pregnancy. These
transformations change the uterus from fetus-retaining
organ to fetus-withdrawing one !]. For cervix uteri, these
transformations are indicated by "ripening" concept, and
the index of "ripeness" of cervix uteri is an important
diagnostic criteria of its readiness for labor [2]. The base of
the existing clinical methods of evaluation of cervical

considered, the more reasonable device for exact evaluation

of elastic properties of cervix uteri is cervicotonometer
developed by D. Cabrol and colleagues (1990) [5, 6] for
clinical practice. But its use is also limited, as it provides
introduction of the transducer tip into the cervical channel,
and that is not always permissible.
MATERIALS AND METHODS
We propose a method of valuing of cervix uteri elastic
properties, which can be useful for measuring in vivo with
the minimal invasive. Two feelers, which have different
areas, are being pressed with the same effort to side-surface

of cervix uteri. Generally, effort for every feeler may be
different, because if some static property of device is
certain, then we can receive result of measuring after
calculations. In the case of effort absence. the statement of
feelers is depicted on the Fig.

l.

ripening is a manual palpation, which is subjective and
unites some parameters of different nature. Thus, that
cervical consistence is presumably related to biochemical
changes of its connective tissue, whereas the other elements

of cervix uteri "ripeness" index (dilatation, effacement, its
position, level of the presentation of fetus) are most likely

Figure

related to the activity of miometrium.
At present there are no instrumental methods (available
for wide clinical practice) of quantitative assessment of
changes in mechanical properties of cervix uteri, which are
related to its structural modifications during the pregnancy.

If we load the feelers by effort P, then they
the tissue in the different degree (Fig. 2).

l:

Statement of feelers in the case of effort absence.
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Data available from publications concerning the study of
cervical tissue elastic properties are odd, contradictory, and

limited, primarily, with experimental studies.

Some

methods of determination of mechanical properties of
cervix uteri in vivo are described. But the use of dilators
series for this purpose proposed by M.F. Atienza and
co-authors in 1980, and by J. Fisher and co-authors in l98l
13,4) is possible only in cases of the diagnostic curettage in
non-pregnant patients and of medical abortion during the
first trimester, as it can be used only in case of anesthesia.
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serious interventions and anesthesia are
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In this case one of the feelers is a basis for the other
feeler introduction depth determination. A value R of
mechanical impedance is calculated as the ratio of effort
value P to the feelers introduction depth difference
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and the lowest ones in women who have delivered for less
than 6 hours. Difference in elastic properties of cervix uteri

in said groups of women remained till the beginning of
labor in spite of the trend towards decrease during this time
interval.

CONCLUSIONS

We elaborated and made a device for measuring of
mechanical impedance on a basis of described method. In
this case a few serious problems must be solved. Firstly, the

area of contact with the object and the effort must be
minimal. Secondly, access to cervix uteri is very difficult
for investigations. For this purpose there are two measuring
feelers which represent themselves coaxially positioned
pivot and tube of required length. Feelers are replaceable
constructive elements and may be easily subjected to
sterilization. A longitudinal section of the tube 2 and sidesurface of the pivot I are labor surfaces of feelers (Fig. 3).

Thus, the measurement of mechanical impedance of
cervix uteri allows to receive an integral assessment of the
structural transformations in cervical tissue on the eve of
labor. This fact enables application of this parameter for the
evaluation of cervix uteri "ripeness" and for the prediction
of following labor course.
This method and the device can allow not only to study
a process of normal cervix uteri ripening better, but also
investigate pharmacologically-induced cervical softening
before the labor, change of mechanical properties of cervix
uteri in the case of threatened premature labor and cervical
incompetence.

This method has a high-level sensitivity and minimal
invasive. That is why one can use this device in other areas
of biology and medicine for investigations of biophysical
parameters of biological tissues and materials, including
intracav itary measurements.
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Figure 3: Construction of measuring feelers.
Feelers are fixed on plane-spring parallelograms [7],
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