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Abstract

Background: Midwives and obstetricians may encounter dilations complicated by cervical rigidity, diagnosed
during the periodic vaginal examinations performed during labor.

Objective: To assess the effects of hyoscine butylbromide for cervical rigidity in the first stage of labor

Study design: randomized, placebo-controlled, double-blind, parallel, pre-post clinical trial. Pregnant women
delivering at University Hospital Germans Trias i Pujol in Badalona, Barcelona between January 2013 and January
2018 were eligible for inclusion. Our calculated sample size target was 70 participants 35 in each group with a 95%
confidence level, an alfa and beta level of 5% and 80% power. The intervention group received 40 mg of hyoscine
butylbromide intravenously, while controls received a placebo drip. Primary outcomes were: duration (minutes) of the
first stage of labor, duration (minutes) from intervention to complete dilation and changes in cervical rigidity. We also
collected data on maternal and neonatal variables.

Results: Seventy-one women were included: 47 (66.2%) were nulliparous, and 35 (49.3%) had a spontaneous
onset of labor. Fifty-seven (80.3%) women had vaginal deliveries: 37 (52.1%) were eutocic, 7 (9.8%) were assisted
by obstetric vacuum, and 13 (18.3%) with forceps/spatulas; 14 (19.7%) were cesarean deliveries following complete
dilation. Mean duration of the first stage of labor was 48.3 minutes shorter in the experimental group compared to
the control (p=0.287), and mean time from intervention to complete dilation was 63.3 minutes shorter in the
experimental group than control group (p=0.084).

Conclusion: dilation time and duration of delivery were lower in women with cervical rigidity who receive
hyoscine butylbromide, but differences were not statistically significant.

Keywords: Cervix rigidity; First stage of labour; Hioscine butyl
bromide; Midwives

Introduction
In daily practice, midwives and obstetricians may encounter

dilations complicated by cervical rigidity, diagnosed during the
periodic vaginal examinations performed during labor.

In a previous study of our research group at the University Hospital
Germans Trias i Pujol (HUGTiP), we observed a prevalence of cervical
rigidity (defined as a non-elastic, constricted cervical ring detected
during active labor) in 19.2% of all observed dilations and a positive
association between induced labour and cervix rigidity [1,2]. Current
induction rates stand at approximately 20% of all labors [3,4], with an
upward trend due to clinical guidelines recommending that pregnancy
not exceed 41 weeks of gestation [5-7]. Likewise, the appropriate
identification of the beginning of the dilation stage (centered, effaced
cervix, dilated at least 3 cm; regular uterine contractions, fetal head
engaged in the pelvis) is also related to the evolution of labor [8].

Epidural anesthesia is one of the main factors that can produce
changes in the tissue characteristics of the cervix at the moment of
administration [9,10]. Antispasmodic agents are sometimes used for
prevention of delay in labor, despite the fact that the most recent
guidelines on intrapartum care advise against these interventions [11].

The cervix is made up of two parts, endocervix and exocervix,
which have morphological and functional differences at the mucosal
level, but similar stroma [12]. The decision to administer Hyoscine
Butylbromide (HBB) during dilation is based on its relaxing action on
the smooth genital musculature. The present study aims to analyze the
effects of HBB in the presence of cervical rigidity that may slow the
correct development of the first stage of labor (dilation) and is not due
to previous surgery [13].

Materials and Methods

Aims
To assess the effects of Hyoscine Butylbromide (HBB) for cervical

rigidity in the dilation stage of labor.
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Methodology
We used a double-blinded, parallel group, pre-post, randomized

placebo-controlled clinical trial design. The intervention group of
pregnant women received 40 mg HBB intravenously (i.v.). The study
took place in the delivery ward of HUGTiP, part of the Catalan Health
Institute in Badalona (Catalonia, Spain) in 2013-2018.

Sample
Inclusion, exclusion, and withdrawal criteria are summarized in

Table 1.

Inclusion Exclusion Withdrawal criteria

Term
gestation

Detection of cervical rigidity
during active labor

Fetal distress during labor

Singleton Confirmed by pH testing of fetal
head

Low-medium
risk
pregnancies

Hypersensitivity to any
component of the study drug

C-section before complete
dilation

Cephalic
presentation

Fetal distress during labor
confirmed by pH testing of fetal
head

The epidural catheter and/or
analgesia Up to 30 min before
or after HBB administration

Age 18-40
years old

Untreated narrow-angle
glaucoma

Detection of
cervical
rigidity

during active
labor

Tachycardia Missing data in the clinical
record

Myasthenia gravis Participants required other
medication than oxytocic
agents, epidural analgesia,
prophylactic antibiotics

Written
informed
consent

Paralytic ileus  

Mechanical bowel obstruction

Megacolon

Treatment with tricyclic
antidepressants,
antihistamines, quinidine,
amantadine, disopyramide,
dopamine antagonists, β-
adrenergic, drugs that could
interact with HBB

Prior to cervical surgery

The epidural catheter and/or
analgesia up to 30 min before
or after HBB administration

Table 1: Inclusion, exclusion and withdrawal criteria.

We used Granmo software (version 7.12) to calculate a sample size
of 70 participants (35 in each study arm) to detect a minimum
difference in dilation time of 60 min (standard deviation [SD] 68.9
min), with an alfa value of 0.05 and beta value of 0.2 in a bilateral
contrast. We did not consider attrition during our calculations given
that participants were included prospectively until reaching the
necessary sample size. We hypothesized that the administration of 40
mg HBB i.v. in laboring women during the dilation stage would reduce

the time to dilation by at least 60 min compared to controls, and that
these differences would be statistically significant.

Rigour
Participants were selected through non-probabilistic accidental

sampling following diagnosis of cervical rigidity during labor.
Allocation to the parallel study arms was determined using sealed,
opaque, numbered envelopes, which each contained a color-coded
card indicating group assignment. Sequence allocation employed a
computer-generated (Epidat) random number table.

A midwife not involved in following participants during dilation
was responsible for preparing the intervention and placebo fluid bags,
which were identical in appearance, and assigning a study code to
each.

The birth attendant was blinded to the contents of the fluid bag, as
was the participant herself. This double-blinding ensured the
impartiality of the assessments.

The independent variable was the administration or not of 40 mg
HBB i.v. during the dilation stage.

Participants received a single dose of the drug or placebo following
diagnosis of cervical rigidity. Also, the following dependent variables
were defined: total duration of dilation (min), time from intervention
to complete dilation (min), and the characteristics of the cervix
following the intervention (elasticity/rigidity). Other variables are
summarized in (Tables 1 and 2).

Intervention characteristics
Upon admittance to the delivery room, the midwives responsible

for attending the women during labor gave them written and oral
information about the study and invited them to participate if cervical
rigidity were detected during the dilation stage.

When cervical rigidity was detected, the diagnosis was confirmed by
double examination, and the inclusion/exclusion criteria of the study
were assessed.

Our team informed the women of the cervical rigidity and
requested their signature on the informed consent form which had
been distributed previously. Once we confirmed that they had not
received epidural anesthesia in the previous 30 min, we proceeded to
administer the intervention:

1. The experimental group received 40 mg HBB i.v, diluted in 100
mL of saline, over 10 min

2. The control group received a placebo drip (100 mL of saline)

Both groups underwent the same procedures for diagnosis of
cervical rigidity: the attending midwife detected the characteristics of
cervical rigidity and consulted another midwife or obstetrician for a
second opinion. If both birth attendants concurred in assessing the
cervix as rigid, the diagnosis was accepted.

Women received the intervention immediately after confirmation of
cervical rigidity; the next vaginal examination to assess modifications
to cervical conditions occurred at 60 min. Subsequent examinations
were undertaken according to routine practices over the course of the
dilation stage.
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Ethical approval
The institutional Ethics Committee for Clinical Research approved

the study (HBB V.04-2013), as did the head of Nursing and the
supervisors of the Emergency Obstetrics and Gynecology Service. The
trial was registered in Europe (EUDRA-CT: 2012-005198-30) and
authorized by the Spanish Agency of Medicines and Medical Devices.

All participants gave written informed consent, and the study
complied with the ethical standards of the Declaration of Helsinki.

Statistical analyses
All data analyses were carried out using IBM® SPSS® Statistics 24.0

(The International Business Machines Corporation®, New York, NY,
USA).

We performed the analysis following a modified intention-to-treat
principle, as we excluded from the analysis of the women who
underwent a cesarean delivery before completing the dilation stage of
labor.

Quantitative variables were expressed as mean (SD), while
qualitative and ordered categorical data were described as absolute and
relative frequencies in each study arm.

We assessed normality by means of the Shapiro-Wilk test.

The bivariate inferential analysis by study arm was performed using
Fisher’s exact tests for nominal qualitative variables such as the
presence of cervical rigidity, and non-parametric Mann-Whitney U
tests for the main analysis of the duration of the dilation stage.

We also evaluated the influence of time on the presence of rigidity,
independently of intervention group, using the Mantel test (linear
association), and we performed a time-to-event analysis using the
Mantel-Cox log-rank test.

Statistical significance was established at 5% (two-tailed).

Results
We included 80 women diagnosed with cervical rigidity during the

dilation stage; 9 had a cesarean delivery before dilation was complete,
due to either disproportionate pelvic-fetal size (7) or risk to the fetus’s
well-being (2 women in the control group);

we considered these participants to be lost to follow-up for the trial
although all routine labor controls were carried out (Figure 1).

The final sample was made up of 71 women who completed the
dilation stage; 80.3% (n=57) had a vaginal delivery, while 19.7% (n=14)
delivered via cesarean after dilating to 10 cm. Figure 1 presents the
CONSORT participant flow chart. Recruitment was stopped once
reached the estimated sample size.

Thirty-six received HBB (20 nulliparous and 16 multiparous), and
35 received placebo (27 nulliparous and 8 multiparous). Participants
had a mean age of 29.7 (SD 5.6) years.

Figure 1: CONSORT flow chart.

Mean gestation was 39.8 weeks. 49.3% (n=35) had gone into labor
spontaneously, while the rest were induced. About two-thirds (66.2%,
n=47) of the women were nulliparous. At study end, 52.1% (n=37) of
the deliveries were normal; 9.8% (n=7) were assisted with vacuum
extractor; 18.3% (n=13) with forceps or spatulas; and 19.7% (n=14)
were cesarean deliveries. Table 2 shows participants’ characteristics by
study group.

 

Variable

HBB Group

n (%) / M ±
SD

Control group

n (%) / M ± SD

 

p

Age (years) 29.7 ± 5.5 30.2 ± 5.8 0.78

Weeks of gestation 40.0 ± 1.2 39.6 ± 1.2 0.71

Parity:   0.07*

Nulliparous (first dilation) 20 (55.5) 27 (77.1)  

Multiparous ( 16 (44.3) 8(22.8)  

Oxytocin augmentation 34 (94.4) 34 (97.1) 0.57

Epidural anesthesia 33 (91.6) 34 (97.1) 0.32

Digital cervix stimulation in
examinations 16 (47.1) 20 (58.8) 0.33

Onset of labour:   0.12

Spontaneous 21 (58.33) 14 (40.0)  

Induced 15 (41.67) 21 (60.0)  

Type of birth:   0.66

Eutocic 20 (55.5) 17 (48.5)  

Obstetric vacuum 4 (11.1) 3 (8.5)  

Forceps/spatulas 7 (19.4) 6 (17.1)  

Cesarean delivery 5 (13.8) 9 (25.7)  

*Significance level 5% for Fisher test

Table 2: Baseline participant characteristics.
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Figure 2: Presence of cervical rigidity over laboring period Time-to-
event analysis using the Mantel-Cox log rank test.

Evolution of the Dilation Stage
The total duration of the dilation, as measured in minutes from the

beginning of active labor (as judged by the birth attendant) to
complete dilation, was on average 48.3 min shorter in the intervention
group than in the control group (421.2 min [SD 178.7] versus 469.5
min [SD 200.3]).

Time from intervention (coinciding with the detection of cervical
rigidity) to complete dilation was 63.3 min shorter in the experimental
group than in the control (238.4 min [SD 138.4] versus 301.7 min [SD
162.8]); p=0.084.

Figure 2 shows the evolution of the cervical rigidity over the course
of the labor. Participants in the HBB group presented a larger decrease

in the persistence of cervical rigidity compared to the control group,
although the difference was not statistically significant p=0.194.

In the analysis of cervical rigidity over labor progression, we
observed a linear relationship in both groups; cervical rigidity
decreased significantly as laboring went on (experimental: p=0.017;
control: p<0.001).

The HBB group showed a more dramatic decrease in cervical
rigidity (Figure 3).

Figure 3: Association between cervical rigidity and time during
labor Evaluation of influence of time on the presence of rigidity,
independently of intervention group, using the Mantel test (linear
association).

No adverse events occurred in the intervention group.

In the neonates, no differences were found regarding fetal heart rate
variability and reactivity pre and post-intervention,

Apgar scores between study groups, the risk of fetal distress or in
admittance to the neonatal intensive care unit (NICU) (Table 3).

Variable

 

HBB (n=36) Control(n=35)

Pn (%) / M ±SD Vn (%) / M ± SD

Pre-treatment FHR 134.94 ± 9.2 132.14 ± 44.6 0.21*

Post-treatment FHR 134.65 ± 8.7 139.57 ± 8.6 0.23*

Correct variability and reactivity pre and post treatment 31 (93.94) 35 (100) 0.14**

Risk of fetal distress 10 (27.78) 7 (20.00) 0.44**

Admission to NICU 1 (2.78) 1 (2.86) 0.98**

Birth weight 3417.1 ± 419.3 3253.4 ± 460.4 0.70*

FHR: Fetal Heart Rate; NICU: Neonatal Intensive Care Unit  

*T-test  

**Chi-squared

Table 3: Neonatal variables and study group.
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Comments
In their updated guidance on intrapartum care, the WHO advises

against the routine use of antispasmodic agents to ease dilation [11].
The use of HBB as a dilation easier is an off-label use of this drug.

In our delivery ward, the use of HBB to ease dilation is selective and
has a specific purpose: in this case to improve the tissue conditions of a
rigid cervix which is not the result of previous surgery. In the reviewed
literature, no other clinical trial regarding HBB administration in case
of the rigid cervix in the first stage of labor was found.

The reviewed trials assessed the effects of HBB as dilation easier.
Samuels et al. [14] designed a double-blind Randomized Clinical Trial
(RCT), finding a mean difference of 72 min in the duration of the
dilation between groups. Kirim et al. [15] performed another double-
blind RCT, administering 20 mg HBB i.v. in a single dose in the
intervention group. That trial found a statistically significant difference
of 57 min in the total duration of dilation between groups.

We did not observe any adverse events in the laboring women or in
the neonates. HBB can produce side effects such as dry mouth,
maternal tachycardia, sight accommodation difficulty, flushing, and
urinary retention, as Maged et al. [16] stated in their study (in which
one study arm received 40 mg i.v. HBB). As these side effects are
implicit in HBB administration, in our study all participants were told
to warn the attendant midwife in case side effects occurred but were
not recorded to be analyzed as variables. Maternal vital signs (blood
pressure, heart rate, and temperature) were assessed with the
periodicity established for all labors in our ward. No fetal tachycardia
occurred. Fetal well-being is assessed with cardiotocography (CTG) in
all labors.

Other studies with similar designs have also reported results
favoring HBB as a dilation easer [17-20], while only one clinical trial
had results that were unfavorable to HBB [21], which they
administered as a dose of 20 mg upon dilation of at least 4 cm and
always following the performance of an amniotomy. Their results show
a longer dilation stage in the experimental group than in the controls
(4.1 [SD 1.8] versus 3.4 [SD 1.6]; p<0.05). Trialists also found increased
admittances in the NICU and a higher rate of cesarean deliveries in the
experimental group, although these differences were not statistically
significant.

Aggarwal et al. [22] assessed the effects of 40 mg i.v. HBB as both a
dilation easer and analgesic, reporting a significant reduction in pain
(35.6%) in the HBB group as well as a significant decrease in the
duration of the dilation stage.

Gupta et al. [23], and Fardiazar et al. [24] studied the effect of
atropine versus HBB as accelerators and analgesics during labor; in the
HBB group, the dilation stage was significantly shorter, and there were
also fewer adverse events reported than in the atropine group. Sarbhjit
et al. [25] compared three different antispasmodic drugs for cervical
dilation, with their results favoring HBB over the other two arms.

The results of our study show a reduction of 48.3 min in the total
duration of dilation in the experimental group compared to the control
(p=0.287). The difference between groups lengthens to 63.3 min
(p=0.084) when measuring time from intervention to complete
dilation. In their study, Samuels et al. [14] found a difference between
groups of 72 min in the total duration of dilation stage, while in Kirim
et al.’s [15] study the mean difference in duration of dilation was 51
min; both differences were statistically significant.

Another relevant result is the fact that almost twice as many women
in the control group had a cesarean delivery compared to the
experimental group (n=9 versus n=5, respectively). In the reviewed
literature, only Aldahhan et al. [21] found more cesareans in the HBB
group. In any case, these differences were not statistically significant in
any of the studies performed to date, including ours.

We assessed differences in cervical rigidity systematically by means
of vaginal examination in all included women 60 min after
administering treatment; we observed a faster dilation in the HBB
group over this hour, and the control group also required more vaginal
examinations over the total dilation stage, which coincides with the
greater persistence of cervical rigidity in this group.

Limitations
The study sample was heterogeneous in terms of parity between

groups. This significantly higher proportion of nulliparous women in
the control group could have affected the total duration of dilation.

Vaginal examination is a diagnostic method that is difficult to
contrast. In the examples found of studies that attempt to classify
different degrees of cervical rigidity based on silicone models, authors
point out in their discussion that silicone is not similar enough to
human tissue to develop an adequate classification system [26]. In our
trial, we used a double examination as a method of diagnostic contrast.
As a university hospital, this practice occurs frequently so that
residents can learn to examine the cervix with the guidance of another
experienced professional.

There are many factors that operate simultaneously and
synergistically during labor, including factors such as the choice of
setting and the type of labor [27], a correct diagnosis at the beginning
of labor [28], continuous professional support and care [29], and the
application of pain relief measures [27-30].

Finally, we note that we did not record maternal constants when
treatment was administered because HBB can produce moderate
tachycardia, so assessing maternal heart rate would have broken the
blinding.

Conclusion
The results obtained do not show statistically significant differences

that would support the systematic use of HBB in women with cervical
rigidity; the clinical differences between groups may allow
consideration of selective use of HBB in cases requiring intervention to
ease dilation for reasons such as persistent cervical rigidity.
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