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Abstract
Objectives Cervical dilatation is a poorly understood
process. Various drugs have been used to facilitate this
process and reduce the duration of labour and thereby
reduce feto-maternal complications. The present study is an
attempt to compare and evaluate the eYcacy of Drotaverine
hydrochloride and Valethamate bromide in the process of
cervical dilatation and labour augmentation.
Study design A prospective randomised trial of 146 low-
risk women in spontaneous labour was conducted. 49
women were given Drotaverine (Group 1), 49 women were
given Valethamate (Group 2) and 48 women were given
placebo (Group 3). At 4 cm of cervical dilatation, elective
amniotomy was done and the injection was given intramus-
cularly, and repeated every hour for a maximum of three
doses.
Results There was a statistically signiWcant diVerence in
the mean injection–delivery times (time from Wrst injection
to delivery of the baby), which was 183.2 min (SD 78.8) in
the Drotaverine group compared to 206.5 min (SD 69.7) in
the Valethamate group, and 245 min (SD 70.9) in the

control group. The mean cervical dilatation rate (cm/h) was
3 (SD 1.4), 2.4 (SD 0.9) and 1.9 (SD 0.6) in groups 1, 2 and
3, respectively, and these diVerences were statistically sig-
niWcant. There were no statistically signiWcant diVerences
in the duration of second and third stage of labour. Tran-
sient side eVects such as foeto-maternal tachycardia, Xush-
ing of the face and dryness of mouth were noted with
Valethamate. A few patients complained of headache in the
Drotaverine group.
Conclusions Both Drotaverine and Valethamate appear to
signiWcantly help cervical dilatation and augment Wrst stage
of labour. But, Drotaverine is superior to Valethamate with
fewer side eVects.

Keywords Drotaverine hydrochloride · Valethamate 
bromide · Augmentation of labour · Cervical dilatation

Introduction

The subject of cervical dilatation and progress of labour has
puzzled obstetricians for a long time, with prolonged labour
having implications for both the mother and the foetus.
There is an increased incidence of maternal distress, post-
partum haemorrhage and sepsis [1, 2]. The foetus is
exposed to a higher risk of infection and asphyxia [1, 2].
There is also an increased incidence of medical intervention
[3]. Thus, it is logical to reduce the duration of labour with
minimal complications to both the mother and the baby.

Active management of labour, as conceptualised by
Prof. O’ Driscoll [1], has been widely accepted and shown
to be beneWcial [1–4]. Amniotomy, with the judicious use
of oxytocin, has been shown to be beneWcial in augmenting
labour. Various other methods have also been used to aug-
ment labour and have been evaluated in studies. Various
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mechanical methods like amniotomy [1, 4], stretching and
balloon catheter have been used [6]. Medications, such as
hyoscine, have been used with some success in a number of
trials [5].

Valethamate bromide, a quarternary ammonium agent,
was introduced in the 1950s and has been used in augmen-
tation of labour with favourable results [10, 11]. It has anti-
muscarinic action and blocks cholinergic receptors in the
ganglia. This action along with direct action on the smooth
muscles of the cervix is thought to help cervical dilatation
during labour.

Drotaverine hydrochloride, a papaverine analogue intro-
duced in the 1990s has been found to be superior in aug-
menting Wrst stage of labour [7–9]. Drotaverine is a
phosphodiesterase (PDE) inhibitor and is selective for type
IV isoenzyme. It relieves muscular spasm by altering the
calcium imbalance and this is thought to facilitate cervical
dilatation.

These drugs are used widely in obstetric practice in India
and there are few studies evaluating their eYcacy. This
study is an attempt to compare and evaluate the eYcacy of
Drotaverine hydrochloride and Valethamate bromide in the
process of cervical dilatation and labour augmentation.

Materials and methods

This study was done at Government Medical College teach-
ing Hospital, Miraj-Sangli, India under the Department of
Obstetrics and Gynaecology, from 2001 to 2002. Prior
approval from the Medical research ethical committee of
the college and the Head of the department were estab-
lished.

All patients were randomly selected from the admissions
to the labour ward at the Government General Hospital,
Sangli, a teaching hospital attached to Government Medical
College, Miraj, India. 150 (146: 4 excluded) low-risk
women with 37–40 weeks gestation and with spontaneous
labour, were recruited for this study. Gestational age was
conWrmed by last menstrual period and ultrasound scans.
All high-risk pregnancies were excluded from the study;
these included: malpresentations, multiple pregnancies,
intrauterine growth restriction, medical problems compli-
cating pregnancy, previous caesarean section and ante-par-
tum haemorrhages. Women following induction of labour,
for various indications, were not included in the study.
General physical examination and routine obstetrics exami-
nation was done on all women. Cephalic presentation was
conWrmed and a clinical examination was completed to rule
out cephalopelvic disproportion on all women.

All women and relatives were spoken to, in detail, about
the augmentation of labour and its beneWts. They were also
informed that the drugs were only supposed to decrease the

time of delivery and that the available data suggested that
there were no eVects on both mother and baby. They were
also informed of the transient side eVects of individual
drugs used in the trial and that there were no reported long-
term side eVects. All drugs were available from the hospi-
tal, with the Wnancial burden being taken by the hospital.
Additionally, there was no conXict of interests.

As shown in Table 1, all of the cases were randomly
divided into three groups, all having 50 patients each. Ran-
domisation was achieved by the sealed envelope technique
and blinding the process was not possible due to lack of
resources. Commercially available preparations were used
for this research. All drugs were administered intramuscu-
larly, either in the gluteus or in the thigh.

All patients were actively managed, and at 4 cm dilata-
tion (starting point) selective amniotomy was done, and if
required oxytocin started, aiming at 4 contractions every
10 min. Paracetomol and or pethidine were used for labour
analgesia. 39 women in group 1 and 40 women in group 2
and 42 women in group 3 received pethidine for analgesia.
Epidural analgesia was not available for pain relief in
labour. Women with cervical dilatation of more than 5 cm
were excluded from the study. The same examiner did a
vaginal examination at three hourly intervals to assess the

Table 1 Table showing the study groups

a 1 patient in Group 1, b1 patient in Group 2 and c2 patients in group 3
had caesarean sections for failure to progress

Group 1–49 patientsa (Drotaverine group)

2 ml of injection Drotaverine hydrochloride (Drotin®, Walter 
Bushnell, 20 mg Drotaverine/ml) was given intramuscularly 
at 4 cm dilatation and repeated every hour for a maximum 
of 3 doses, or until delivery

Group 2–49 patientsb (Valethamate group)

1 ml of injection Valethamate bromide (Epidosin®, TTK Pharma, 
8 mg Valethamate/ml) was given intramuscularly at 4 cm 
dilatation and repeated every hour for a maximum of 3 doses, 
or until delivery

Group 3–48 patientsc (Control group)

2 ml of normal saline was given intramuscularly at 4 cm 
dilatation and repeated every hour for a maximum of 
3 doses, or until delivery

Table 2 Table showing the mean injection–delivery times (minutes)
in the study groups

Groups Mean SD Statistical implications

Group 1 
(N = 49)

183.2 78.8 Drotaverine vs. Control 
(p = 0.0001, signiWcant)

Group 2 
(N = 49)

206.5 69.7 Valethamate vs. Control 
(p = 0.0074, signiWcant)

Group 3 
(N = 48)

245 70.9 Drotaverine vs. Valethamate 
(p = 0.0404, signiWcant)
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progress of labour. Cervical dilatation, station and position
were noted at each examination. All women were moni-
tored for maternal pulse, temperature, respiratory rate,
blood pressure, foetal heart rate and adverse reactions every
30 min in the Wrst stage and every 5 min in the second
stage. Medical staV delivered all the babies. Caesarean sec-
tion or assisted vaginal delivery was conducted for obstetric
indications. The injection to delivery time was noted, from
the time of the Wrst injection to the delivery of the baby.
Duration of the second and third stages of labour was also
noted and newborn babies were assessed for APGAR score
at 1 and 5 min. The birth weight and any foetal complica-
tions were noted. Mothers and their babies were followed
for 3 days, and at day 10 postnatal, to note any complica-
tions. All times and Wndings were noted on a partogram.

A review of the literature indicated a requirement of a
sample size of 50 in each group, for a power of 90%, to
demonstrate statistically signiWcant diVerences. Chi-square
and Mann–Whitney tests were used to evaluate the results
for statistical signiWcance. A p value of less than 0.05 was
considered statistically signiWcant.

Results

150 patients were recruited for the study. Four women who
underwent caesarean sections for failure to progress were
excluded (one each from group 1 and 2 and two from group

3). This was statistically not signiWcant. Confounding vari-
ables were statistically not diVerent in the study groups
(Table 4). The demographic statuses of the women were
similar. All women had at least one antenatal visit in their
antenatal period and one scan in the second trimester to
evaluate normal foetal anatomy. There was no diVerence in
the ages of patients in the study groups [Group 1: 23 (SD
4.2), Group 2: 22.3 (SD 2.6), Group 3: 22.9 (SD 3.9);
Group 1 vs. 3 p = 0.8, Group 2 vs. 3 p = 0.6, Group 1 vs. 2
p = 0.8; these diVerences were not statistically signiWcant].
There was no diVerence in the parity status of each study
group (Group 1: Primigravida-24, Multigravida-25, Group
2: Primigravida-25, Multigravida-24, Group 3: Primigrav-
ida-23, Multigravida-25). There were no diVerences in the
duration of the second and third stages of labour. There
were no diVerences in the birth weights of babies delivered
[Group 1: 2.6 (SD 0.3), Group 2: 2.7 (SD 0.3), Group 3: 2.7
(SD 0.4); Group 1 vs. 3 p = 0.8, Group 2 vs. 3 p = 0.9,
Group 1 vs. 2 p = 0.9; these diVerences were not statisti-
cally signiWcant].

79.5% of women from group 1 and 2, compared to
41.6% of women from the control group, had delivered
within 4 h of administration of the Wrst injection. As shown
in Table 2, the mean injection delivery time (time from the
Wrst injection to time of delivery) was 183.2 min (SD 78.8)
in the Drotaverine group, which was statistically lower than
the Valethamate group [206.5 min (SD 69.7)] and the con-
trol group [245 min (SD 70.9)]. The injection delivery time
in the Valethamate group was less than the control group
and was statistically signiWcant. The cervical dilatation rate,
as shown in Table 3, was statistically higher in the Drota-
verine group [3 cm/h (SD 1.4)], compared to Valethamate
[2.4 cm/h (SD 0.9)] and the control group [1.9 cm/h (SD
0.6)]. The rate of cervical dilatation in the Valethamate
group was more than the control group.

Side eVects were noted in all the groups and were tran-
sient and self-limiting. There were no serious untoward
events noted in any of the groups. Transient tachycardia
(81.6%), dryness of mouth (20%), foetal tachycardia

Table 3 Table showing the mean cervical dilatation rates (cm/h) in
the study groups

Groups Mean SD Statistical implications

Group 1 
(N = 49)

3 1.4 Drotaverine vs. Control 
(p · 0.0001, signiWcant)

Group 2 
(N = 49)

2.4 0.96 Valethamate vs. Control 
(p = 0.0041, signiWcant)

Group 3 
(N = 48)

1.9 0.57 Drotaverine vs. Valethamate 
(p = 0.0357, signiWcant)

Table 4 Table showing confounding variables in the study groups

Variables Group 1 Group 2 Group 3 SigniWcance

Number 49 49 48 Not statistically signiWcant

LSCS for FTP 1 1 2 Not statistically signiWcant

Amniotomy 49 49 48 Not statistically signiWcant

Syntocinon 49 49 48 Not statistically signiWcant

Pethidine 39 40 42 Not statistically signiWcant

Mean age 23 (SD = 4.2) 22.3 (SD = 2.6) 22.9 (SD = 3.9) Not statistically signiWcant

Primigravida 24 25 23 Not statistically signiWcant

Multigravida 25 24 25 Not statistically signiWcant

Baby birth weights 2.6 (SD = 0.3) 2.7 (SD = 0.3) 2.7 (SD = 0.4) Not statistically signiWcant
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(10%), Xushing of the face (10%) and headache (2%) were
the most common side eVects noted in the Valethamate
group. Headache (10%) and tachycardia (4%) were the only
side eVects noted in the Drotaverine group. Dryness of
mouth (4.2%), tachycardia (6.3%), foetal tachycardia
(4.2%) and giddiness (2.1%) were noted in the control
group. Transient maternal and foetal tachycardia and Xush-
ing of face which were noted more in the Valethamate
group and was statistically signiWcant.

Discussion

The human cervix is a remarkable organ in that it functions
to hold the pregnancy in utero throughout pregnancy and in
labour prepares itself in a remarkable way to open and
allow the foetus to exit. Much research has been conducted
in order to understand this process, but a great deal more
needs to be done. Failed induction of labour and failure to
progress in labour are still the commonest indications for
caesarean section.

Anatomy of the human cervix gives us some insight into
the changes that happen during labour [14, 15]. The human
cervix consists of an outer quarter, which is mainly muscu-
lar, and links up with the corporeal muscle of the uterus
above and the vaginal muscle below. This layer hypertro-
phies somewhat during pregnancy and inXuences the cervi-
cal diameter. With the unfolding of the isthmus during
pregnancy, a local accumulation of circular muscle devel-
ops at the level of the internal os and acts as a compressor.
The inner three-quarters of the cervix consist of dense tan-
gled collagen, in which there are scattered many immature
muscle Wbres, that undergo temporary hypertrophy and
hyperplasia during pregnancy.

During pregnancy, collagen Wbres are progressively
reabsorbed and replaced by Xuid. Towards term, the cervix
consists of a central mass of non-contractile tissue—imma-
ture muscle, collagen and Xuid. There are mature muscle
layers, transmitting the pull of the upper segment, applied
tangentially across the top and down the side. The retarda-
tion or advancement of these two layers, relative to one
another, produces variation in the anatomical pattern during
eVacement and dilatation of the cervix. Precocious move-
ment of the outer muscle layer, attached down the side of
the cervix, tends to open it from below. This could be asso-
ciated with cervical dystocia. This aberration is interpreted
as resulting from excessive strength of the circular muscle
round the internal os [14, 15]. The uterine cervix is also
richly supplied by the autonomic nervous system and may
play a role in dilatation and eVacement.

Many studies have looked into facilitating cervical dila-
tation using drugs [7–12]. Drotaverine is a PDE inhibitor
(selective for type IV isoenzyme). It acts to correct the

cAMP and calcium imbalance and relieves muscular spasm.
Leroy et al. [13], found that in the third trimester and near
term, a high concentration of PDE type IV is seen in the
human myometrium. Metabolites of Drotaverine are 10 times
more potent than Drotaverine in inhibiting PDE type IV iso-
enzyme. This predominance may suggest its role in labour.
This spasmolytic action is thought to be the mechanism for
facilitating cervical dilatation. In this study, there was a 25%
reduction in the duration of Wrst stage labour. Compared to
Valethamate, Drotaverine was statistically better and reduced
Wrst stage labour by 11%. These results conWrm the Wndings
of other studies, which have shown Drotaverine to be very
eVective in augmenting labour [7–9].

Valethamate is a quaternary ammonium anti-muscarinic
agent with peripheral eVects similar to that of atropine. Since
then, Valethamate has been used and studied in the Wrst stage
of labour. Like atropine (without the undesirable side
eVects), it acts by blocking cholinergic receptors in the gan-
glia and also by direct musculotropic action. This reduces
vagal tone, thereby relieving cervical spam and facilitating
cervical dilatation. Our study showed that there was a 15%
reduction in the Wrst stage of labour, when compared to the
control group, and is similar to Wndings of other studies on
Valethamate [7–10]. Drotaverine was superior to Valetha-
mate in our study; however, a comparative study showed
both Drotaverine and Valethamate to be equally eVective [7].

Our study showed transient side eVects, such as foeto-
maternal tachycardia, Xushing of the face and dryness of
mouth with Valethamate. A few patients complained of
headache with the use of Drotaverine. Moreover, there
were no serious adverse reactions to the drugs used, and are
comparable to previous studies [7–12]. Atropine like action
could explain some of the side eVects of Valethamate.

Our study showed that both Drotaverine and Valethamate
were superior to placebo in the augmentation of labour.
Nearly four-Wfth of women in our study had delivered within
4 h of Wrst administration of the drugs. Drotaverine was
slightly superior to Valethamate in the augmentation and had
fewer side eVects. Such side eVects were transient and both
drugs appear to be safe to both the mother and baby.

Larger randomised trials are needed to evaluate these
drugs in the augmentation of labour and results from our
study will further add to the understanding of the process of
labour augmentation with medications.

ConXict of interest statement None.
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