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Effect of spasmoanalgetic Dolantin
on the electromyographic activity of the cervix

during labour

M. PAJNTAR - D. RUDEL

Summary:

The influence of spasmoanalgetic Dolantin on electrical activity of the smooth

musculature of the cervix during labour was studied in 50 primiparous women after induction of
labour. The highest electrical activity was measured at the time of uterine contraction (AC) and
between contractions (BC). The basic pattern of Dolantin-produced changes in muscular con-
tractions in the cervix observed via EMG activity is that of the EMG activity diminishing with
contractions of the uterine corpus and even more so in the period between contractions. Dolantin
administered during the latent phase of induced labour did not accelerate cervical dilatation either
in the latent or in the active phase of amniotomy — and Oxytocin — induced labour.
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INTRODUCTION

Although a number of obstetricians belie-
ve there is not enough smooth muscle in
the cervix to play any role during labour
in recent literature relatively more smooth
musculature in the cervix prior to labour
has been reported (). This musculature
has been found to contract actively and the
contractions can be acted upon by various
agents (" ?). In our previous studies (* %)
active contraction of musculatures in the
cervix during labour was reported which
was sometimes different in the longitudi-
nal and circular directions, different in
ripe and unripe cervices. Some reactive-
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ness to Oxytocin was observed as well.
The aim of the present study is to explore
whether the administration of spasmoanal-
getic Dolantin results in changes of elec-
trical activity in unripe cervices in Oxyto-
cin-induced labours.

MATERIALS AND METHODS

The study involved 50 primiparous women
coming to the delivery room with unripe cer-
vices for induction of labour. After admission
to the delivery room an estimation of cervical
ripeness according to the Bishop (1964) scores
and an amniotomy were performed. Then a ca-
theter for measuring intrauterine pressure was
inserted, and an ECG (electrocardiograph) elec-
trode was attached to the infant’s head to mo-
nitor the fetal heart rate. Within 30 minutes
after the amniotomy an Oxytocin solution
(Syntocinon) was administered by the drip me-
thod in a dose of 6.75 mEQ/min.

The duration of the latent and the active
phases of labour was registered,

Besides this routine procedure EMG activity
of the cervix was recorded simultaneously with
intrauterine pressure, Two spiral needle EMG
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Fig. 1. — Cervical electromyographic activity (upper trace) and intrauterine pressure (lower

trace)

electrodes were attached to the cervix for bi-
polar detection of the EMG activity in the cir-
cular direction, with a reference electrode pla-
ced on the woman’s thigh. The procedure is
described more in detail in our eatlier
reports ().

In all 50 women the EMG paper recordings
were visually and mathematically analyzed. In
Fig. 1 a typical EMG paper recording is pre-
sented. The upper trace relates to the electrical
activity of the cervical muscle. The intensity of
the signals is expressed in microvolts. Peak-to-
peak values of the highest electrical activity (the
largest amplitudes) at the time of uterine con-
tractions (time mark AC) and between two con-
tractions (time mark BC) were estimated.

Sample intervals were taken for the first ti-
me 60 to 90 minutes after beginning of the la-
bour (amniotomy and Oxytocin) and 30, 60
and 120 minutes later. After the first sampling,
30 women (Group 1) received 50 mg of spasmo-
analgesic Dolantin intravenously, while the re-
maining 20 women (Group 2) served as the
control group. The differences between the
arithmetical means values of the greatest EMG
amplitudes measured (in microvolts) were as-
sessed by the “t” test for small dependent
samples, small independent samples and popu-
lations with abnormal distribution.
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in a primiparous patient. AC = at contraction, BC = between contractions.

RESULTS

Groups 1 and 2 differed neither in Bi-
shop scores nor in the duration of the
latent and active phases of labour (Group
1: Group 2; Bishop in scores M=4.35:
4.53, P=0.622; Latent phases in hours
M=3.84:3.61, P=0.797; Active phases
in hours M=3.71:3.98, P=0.670).

Intrapartal changes in EMG and differen-
ce between the two groups

Measurements of the maximal amplitu-
des in paper recordings of EMG yielded
the following results:

The greatest EMG activity in Group 2
(without Dolantin) during observation
oscillated both at contraction (AC) and
between contractions (BC). At contraction
(AC) these oscillations were smaller, while
between contractions (BC) they were
greater. Thirty minutes after the beginning
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Fig. 2. — Electromyographic activity in unripe

of observation the BC activity was signifi-
cantly greater, within the next 30 minu-
tes it decreased, but intensified again du-
ring the last phase of observation (Fig. 2).

In group 1 (with Dolantin) the entire
activity after Dolantin administration de-
creased. The decrease in electrical activi-
ty at contraction (AC) was most pronoun-
ced at 30 minutes, but is was statistically
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cervices (without Dolantin).

insignificant. Afterwards electrical activity
increased, but even at 120 minutes it did
not reach the initial value. Between con-
tractions (BC) the decrease in electrical
activity was perceivable although not sta-
tistically significant immediately after Do-
lantin administration, attaining the lowest
significant value at 92 V 60 minutes after
Dolantin administration. Within the next
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Fig. 3. — Electromyographic activity in unripe cervices after administration of spasmoanalgetic

Dolantin.
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Fig. 4. — Comparison of electromyographic activity in unripe cervices with contraction between

Groups 1 (with Dolantin) and 2 (without Dolantin).

hour the activity grew significantly, but
did not reach the initial value (Fig. 3).
Fig. 4 presents electrical activity at con-
traction (AC) for Groups 1 and 2. It
can be clearly seen that the cetrvical elec-
trical activity in the Dolantin groups si-
gnificantly diminished already at 30 minu-
tes after the administration and remained
lower throughout the observation period.

Although in the Dolantin group the
electrical activity between contractions
(BC) was even slightly greater at the on-
set, after Dolantin administration it re-
mained constantly lower than in the con-
trol group. Sixty minutes and 120 minu-
tes after Dolantin administration the diffe-
rences were found to be statistically signi-
ficant (Fig. 5).
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Fig. 5. — Comparison of electromyographic activity between contractions in uripe cervices

between Groups 1 (with Dolantin) and 2 (without Dolantin).
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DISCUSSION

The electromyogram (EMG) is a com-
plex electrical pattern arising from active
muscle. Its amplitude is heavily influen-
ced by several factors, among them: type
of electrodes implemented, recording elec-
trodes arrangement, the distance between
them, electrode distance to the recorded
muscle fibres, fibre distribution (number of
muscle fibres sensed by electrodes) as well
as the number of active motor units
(MU’s) that are firing, and their frequency
of discharge. Higher frequency of dischar-
ge results in higher intensity of muscle fi-
bre contraction. Contraction of the whole
muscle is a consequence of several muscle
fibres’ interaction. Since the EMG signal,
as picked up in our measurements, actual-
ly reflects the superimposition of many
MU simultaneous dicharges, the EMG
amplitude increases with the intensity of
muscle contraction. The discharge pattern
generated by such a recording does not
retain the shape of the individual MU
activity.

We proceeded on the assumption
that the methods of signal conditioning
and acquisition were fairly similar in the
majority of the cases. With a good elec-
trode fixation in the cervix, we tended to
keep the position of the electrodes stable
at least during the first part of the labour.
Because of rather different electrode arran-
gement in different patients we believe
our analyses of results within groups to
be more reliable than inter- group compa-
risons.

The following comment on the results
obtained is based on our hypothesis that
longitudinally arranged muscular fibres
are active during contractions of the ute-
rine corpus and thus contribute to cervical
dilatation, while circularly arranged fibres
are active also between contractions, cau-
sing resistance in dilatation of the cervical
canal. We are aware of certain prevalence
of longitudinal electrical activity in the

cervix during labour, therefore we picked
up the maximal possible quantity of mu-
scular activity running in the circular di-
rection (* 9).

Spasmoanalgetic Dolantin administered
to parturient women with unripe cervices
in the latent phase of labour appears to
have an important influence on the muscu-
lar activity in the cervix. Dolantin, which
is in our hospitals the most common
spasmoanalgetic given to women in la-
bour, reduces the activity of smooth mu-
scles in the cervix, both at contraction and
between contractions. The decrease is
greater between contractions, i.e. at the
time when we believe the circular muscu-
lature to be prevailingly active. Although
the possible differences in electrode posi-
tioning in different women diminish the
reliability of comparisons among patients,
the significant differences between Groups
1 and 2 (Figures 3 and 4) seem to con-
firm a clear influence of spasmoanalgetics.

On the basis of our hypothesis (*) that
the activity of longitudinal cervical mu-
scles during labour contributes to cervical
dilatation while the circular muscles build
up resistance, the conclusion in the pre-
sent experiment may be that spasmoanal-
getic Dolantin, when administered in the
specific dose used in this case, has a cer-
tain effect on both types of musculature.
It decreases muscle activity during contrac.
tions, which within our hypothesis would
be to say that it stimulates the activity of
circular fibres, thus reducing cervical re-
sistance, while its contribution to a dimi-
nished activity of cervical muscles during
contraction is of a more limited scope.
According to our hypothesis, it reduces the
activity of longitudinal fibres and with it
the active component in cervical dilata-
tion. The result — at least in our experi-
mental group of 30 women — was mutual
annulment, which is well seen in the
similar length of latent and active pha-
ses of labour in both groups. Since Oxyto-
cin has a triggering effect on the activity
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of cervical muscles at contraction and a
regressive one between contractions of the
uterine corpus (°), we believe when a
spasmoanalgetic is applied primarily for an
analgetic effect it would be advisable to
increase the dosage of Oxytocin to stimu-
late cervical dilatation, if necessary.
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