Provisionally accepted for publication
ORIGINAL ARTICLE

Laminaria tents versus vaginal prostaglandin in cervical ripening in term induction of
labor with unfavorable cervix: a randomized controlled trial

Maya Mahmoud Abdelrazek *, Anmed Mohsen Hassan Mohamed, Ayman Abdulrazak
Abulnour, Haitham Abdelmohsen Elsabaa, Mohab EIRabat

Department of Obstetrics and Gynecology, Faculty of Medicine, Ain Shams University, Cairo,
Egypt.

*Corresponding author: Maya Mahmoud Abdelrazek, M.D. Department of Obstetrics and
Gynecology, Faculty of Medicine, Ain Shams University, Cairo, Egypt.

Doi: 10.36129/jog.2025.205

ABSTRACT

Objective. To compare the effectiveness and safety of Laminaria tents and intravaginal
prostaglandins for cervical ripening in term pregnant women undergoing labor induction with
unfavorable cervical examination.

Methods. A randomized controlled trial was conducted on 90 pregnant women at term gestation
with unfavorable cervix, admitted to the labor ward for induction of labor at Ain Shams University
Maternity Hospital between October 2022 and June 2023. They were assessed using the
Bishop score, with monitoring of differences between the two groups in terms of mode of
delivery, time to enter active phase, time to delivery, changes in the Bishop score, and noted
complications. This study was retrospectively registered on clinicaltrials.gov with identifier
NCT06151925 in November 2023.

Results. In this study, the mode of delivery did not show a statistically significant difference
between the two groups, with 66.7% having normal vaginal delivery (NVD) in the laminaria
group compared to 71.1% in the prostaglandin group. Cesarean section (CS) was performed for
33.3% of the participants in the laminaria group and 28.9% in the prostaglandin group. The time
required to enter the active phase (hrs.) was 16 (10 — 19) in the laminaria group and 12 (8 — 16)
in the prostaglandin group, with this difference being statistically significant (p = 0.022). The
induction delivery time (hrs.) also demonstrated a statistically significant difference between the
two groups (P=0.036), with 20 (13 — 25) in the laminaria group and 16 (11 — 20) in the
prostaglandin group.

Conclusions. Vaginal prostaglandin is more effective than Laminaria tents for cervical ripening
before labor induction, leading to reduction in labor induction time and time to delivery.
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Introduction

Induction of labor, the stimulation of labor onset after fetal viability using artificial methods, has
increased in the recent decades reaching approximately 20% of all deliveries [1,2]. It is often
performed after balancing the risks and benefits of continuing the pregnancy versus delivery for
both the mother and fetus [1].

Various methods exist for inducing labor including pharmacological options (e.g.,
prostaglandins, oxytocin, and mifepristone), mechanical methods (e.g., balloon catheter,
laminaria tents, membrane sweeping, and amniotomy), combined methods, and complementary
methods (e.g., castor oil, herbal medicine, acupuncture, and nipple stimulation) [3]. The choice
of the most suitable method depends on patients’ factors such as obstetric, medical, and
surgical history.

The process of inducing labor typically involves two overlapping processes: cervical ripening
and initiation of regular uterine contractions. Cervical ripening is an important factor in
successful induction, as reported in a previous review indicating that women with a ripened
cervix before induction had a lower cesarean rate. Conversely, women with an unripe cervix had
higher rates of prolonged labor, instrumental delivery, and failed induction [4].

While some methods target the cervix, others enhance uterine contractility, and some affects
both aspects. Nevertheless, there is no universal consensus on the optimal method for inducing
labor with an unripe cervix [5]. Administration of vaginal prostaglandins (e.g., Misoprostol or
Dinoprostone) are the commonly used agents for labor induction. They work by degrading the
collagen matrix in the cervix, resulting in softening, and ripening of the cervix. Additionally,
Prostaglandins stimulate uterine contractions, theoretically reducing the need for oxytocin
administration. Furthermore, greater probability of vaginal birth within 24 hours, and lower risk of
cesarean section [6,8]. However, they may increase the risk of uterine hyperstimulation,
potentially resulting in fetal distress, meconium staining amniotic fluid, and neonatal intensive
care unit admissions, and the risk of ruptured uterus. This has led to a shift towards mechanical
methods for inducing labor [9,10,11].

Mechanical methods involve the insertion of a balloon catheter or a natural/synthetic osmotic
dilater. Osmotic dilators, commonly used for induction of abortion and before surgical
management of missed miscarriage and have been shown to be safe and effective in previous
trials compared to pharmacological methods [7, 11].

Laminaria tents, a natural osmotic dilator, derived from seaweed which grows in cold ocean
waters, tends to swell to 3-5 times its initial diameter when placed in water. when it is placed in
the cervix, it absorbs fluid from the surrounding tissue and slowly swell 3-4 times its initial dried
diameter. Most of the dilatation occurs in the first 6 hours and extend to 12 hours, maximum 24
hours. Laminaria works by inducing mechanical dilatation with local prostaglandin production
resulting in cervical dilatation and ripening. Since it is of natural resource, adverse effects are
rare, however it can take longer time to achieve dilatation [6, 7]. However, there is insufficient
data on the effectiveness of osmotic dilators in labor induction.



The hypothesis of this study, is that Laminaria tents may offer advantages over pharmacological
methods for inducing labor at term gestation with an unfavorable cervix, potentially resulting in a
shorter delivery time with fewer side effects.

Aim of the work

This study aims to compare the effectiveness and safety of Laminaria tents with intravaginal
prostaglandins for cervical ripening in term pregnant women undergoing labor induction with an
unfavorable cervical examination.

Patients and Methods

This randomized controlled trial was retrospectively registered on clinicaltrails.gov as
NCT06151925 in November 2023. It was conducted from October 2022 to June 2023 in
Obstetrics and Gynecology Department at Ain Shams University Maternity Hospital. This study
included 90 pregnant women with uncomplicated, term (37 to 41+6 weeks), singleton pregnancy
who were admitted for induction of labor with an unfavorable cervix (Bishop score less than 6)
[13]. Pregnant women with meconium-stained amniotic fluid, chorioamnionitis, fever, vaginal
bleeding, or fetal distress were excluded from the study.

Before the study began, ethical permission was granted by the faculty of Medicine Ain Shams
University Research Ethics Committee (FMASU REC) under the reference number FMASU MD
63/2021, and all subjects provided verbal consent. A detailed history was obtained from each
patient, followed by an estimation of gestational age based on a reliable last menstrual cycle or
early dating ultrasound scan, followed by a general, abdominal, and vaginal examination.

The patients were randomly assigned using a quasi-random sampling method according to their
medical record number to one of the two groups through allocation on 5 interval alternation.
After enrollment in either group, the investigator performed the intervention. In the Laminaria
group, LAMINARIA® (a product of MedGyn Dilator Jumbo/ 8 mm, 60 mm length, Laminaria
Sterile) was inserted into the cervix using a sterile technique with a speculum and tenaculum. A
single laminaria was placed into the cervical canal, taking care to avoid rupture of the
membranes. Additionally, a sterile gauze was positioned against the cervix to secure the
laminaria in place. After 12 hours, the laminaria was removed, if not expelled spontaneously,
and the woman was assessed for the need for labor induction or augmentation using oxytocin
[14]. While in the Vaginal prostaglandins group, participants received prostaglandin E1 in the
form of vagiprost ®. 25 mcg of misoprostol was inserted into the posterior vaginal fornix.
Women were assessed after 6 hours for the need for another dose if Bishop Score was less
than 8 and there were no uterine contractions [13]. In each group, the vaginal examination was
performed every 2 hours to calculate the Bishop score, measure the time from induction to the
onset of uterine contractions, the onset of the active phase of labor (cervical dilatation equal to
or greater than 5 cm) [15], and time to delivery. Additionally, outcomes such as arrest of cervical
dilatation, uterine hypertonicity, tachysystole (five or more uterine contractions in 10 minutes),
fetal distress, meconium staining amniotic fluid, and abruptio placentae were recorded [14].
These outcomes were documented by independent observers who were blinded to the
allocation and treatment groups.



Sample Size calculation

Sample size was calculated using STATA program, setting the type-1 error(a) at 0.05 and the
power (1- B) at 0.8. The result from a previous study Souizi et al. ['4 showed that the mean
change in bishop score in laminaria was 5.07 + 2.71 compared to 6.83 + 2.73 among
misoprostol group. Calculation according to these values produced a sample size of 45 cases
per group (total 90) taking in account 20% drop out rate.

Statistical Analysis

Data were collected, revised, coded, and entered to the Statistical Package for Social Science
(IBM SPSS) version 27. The quantitative data were presented as mean, standard deviations
and ranges when parametric and median, inter-quartile range (IQR) when data found non-
parametric. Also, qualitative variables were presented as number and percentages. The
comparison between groups regarding qualitative data was done by using Chi-square test
and/or Fisher exact test when the expected count in any cell found less than 5. The comparison
between two independent groups with quantitative data and parametric distribution was done by
using independent t-test while with non-parametric distribution were done by using Mann-
Whitney test. The confidence interval was set to 95% and the margin of error accepted was set
to 5%. So, the p-value was considered significant as the following: P-value > 0.05:
Nonsignificant (NS). P-value < 0.05: Significant (S). P-value < 0.01: Highly significant (HS).

Results

A total of 110 term pregnant women were admitted to the labor ward. Out of these, 15 did not
meet the inclusion criteria, 3 declined to participate, and 2 requested a cesarean section. The
remaining 90 women were enrolled in the trial for labor induction, 45 in the laminaria group, and
45 in the vaginal prostaglandin group (Figure 1).

Patient characteristics are shown in Table 1. There was no significant difference regarding age,
parity, and gestational age between the two groups with p-values = 0.769, 0.517 and 0.124
respectively. However, the percentage of patients with a history of previous abortion was
statistically significant higher in the prostaglandin group with p-value = 0.040. The indication of
labor induction, as summarized in Figure 1, showed no statistically significant differences
between the two groups.

In Table 2, Regarding the laminaria group, 19 patients (42.2%) out of the 45 patients had their
laminaria removed after 12 hours while 26 (57.8%) expelled it spontaneously. Out of 45 patients
of laminaria group 5 patients (11.1%) required continuation with misoprostol. While in the
prostaglandin group, the number of misoprostol doses ranged from 1 to 5, with a median (IQR)
of 2 (2-3).

Table 3 compares the laminaria group with the prostaglandin group regarding vaginal
examination and Bishop score at the time of induction and after 6 hours. There were no
statistically significant difference between the two groups in terms of Bishop score at time of
induction, the percentage of patients needing oxytocin, or percentage of successfully reaching



the active phase, with p-value = 0.516, 0.777 and 0.803, respectively. Additionally, no
statistically significant differences were found between the groups in Bishop score after 6 hours,
mode of delivery, or indication for cesarean section, with p-value = 0.451, 0.649 and 0.548,
respectively. However, there was a statistically significant decrease in the median time required
to enter the active phase (hours) in the prostaglandin group [12 (8 — 16)] compared to the
laminaria group [16 (10 — 19)] with a p-value = 0.022. Furthermore, there was a statistically
significant decrease in the median induction delivery time (hours) in prostaglandin group [16 (11
— 20)] compared to the laminaria group [20 (13 — 25)] with p-value = 0.036.

In the analysis of the results based on parity as shown in Table 4, it was found that in the
prostaglandin group, there was no significant correlation found between parity and Bishop score
at time of induction, percentage of patients requiring oxytocin for induction, or the success to
reach active phase, with p-value = 0.248, 0.899 and 0.056, respectively. However, there was a
statistically significant increase in Bishop score after 6 hours in the multipara group compared to
primigravida group, with p-value = 0.045. Additionally, the time needed to enter the active
phase, and the induction delivery time were longer in the primigravida group compared to the
multipara group, with p-values — 0.010 and 0.005, respectively. Moreover, the percentage of
patients undergoing vaginal delivery was higher in the multipara group than in the primigravida
group, with p-value = 0.013.

In the laminaria group, there was a statistically significant higher Bishop score at the time of
induction and after 6 hours in multiparous women [3(2 — 5) before and 6(6 — 7) after] compared
to primigravida women [2(2 — 3) before and 5(4 — 6) after], with p-values = 0.016, and 0.001,
respectively. Additionally, the time needed to enter the active phase (hours) and the induction
delivery time (hours) were significantly lower in multiparous patients than in primigravida
patients, with p-value = 0.005 and 0.003, respectively. However, there were no significant
difference between both groups regarding the percentage of patients receiving oxytocin with p-
value = 0.970, and the percentage of success in reaching the active phase with p-value = 0.063.

Discussion

Induction of labor is a common obstetric intervention aimed at cervical ripening and initiating
regular uterine contractions, when it deemed necessary for maternal or fetal indications [4].
These methods can be either mechanical such as Laminaria tents or pharmacological such as
vaginal misoprostol (prostaglandin E1) [5]. It is crucial to understand the effectiveness and
safety of these methods for optimizing outcomes in obstetric care that could provide a valuable
insight for the clinician regarding the choice of the method of labor induction.

In this study, we investigate the maternal and fetal outcomes associated with the use of
Laminaria tents and vaginal prostaglandins, focusing on mode of delivery, rates of cesarean
sections, incidence of fetal distress, time to active labor, and the induction to delivery interval.
The mode of delivery and cesarean section rates were statistically non-significant between the
two groups, suggesting a comparable efficacy in achieving vaginal deliveries. However, the
prolonged time to enter active phase of labor or the induction to delivery interval that is
observed in the Laminaria group suggests the potential clinical implications of choosing the
method of labor induction and the efficacy of prostaglandins in shortening the labor process.
While our results did not find a statistically significant differences regarding the parity between



the groups for the failed induction or the rate of fetal distress, the trend observed warranted
further investigation to personalize the approaches in labor induction.

Our results revealed that 66.7% of the pregnant women in the laminaria group had NVD, while
in the prostaglandin group, it was 71.1%, a statistically nonsignificant difference (P= 0.649).
These findings align with several studies that have reported comparable rates of vaginal
deliveries between mechanical and pharmacological methods. This agrees with the findings of
studies by Tabasi et al. [6] and Zargar et al. [18]. However, contrary to our findings, Souizi et al.
[14] reported significantly higher cesarean section rates in the prostaglandin group, attributing
this to the increased risk of uterine hypertonicity that leads to fetal distress and emergency
cesarean sections.

Our observation of a significantly longer time to enter the active phase of labor in the Laminaria
group (P=0.022) align with the results reported by Tabasi et al. [6] and Souizi et al. [14].
However, it contradicts with the results of Behrashi et al. [19] who reported no significant
differences between the study groups, which was explained by the dose and regimen used in
the misoprostol group.

Additionally, the induction delivery time was significantly longer in the laminaria group (20 hours)
compared to the prostaglandin group (16 hours) with p value: 0.036. A systematic review by
Hofmeyr et al. [20] indicated that intravaginal misoprostol and other prostaglandins are more
effective in cervical ripening and labor induction. Several other studies also supported the
superior efficacy of misoprostol in shortening labor time and improving Bishop score. That is
consistent with the findings of Tabasi et al. [6], Achenbach et al. [1], Souizi et al. [14], and
Acharjee et al. [17]. Additionally, Sagiv et al. [21] showed that laminaria is less effective in
shortening labor time when compared to misoprostol. Furthermore, Ferrazzi et al. [16], and
Afolabi et al. [22] reported that using misoprostol resulted in shortened induction to delivery
interval, reduction in other augmentation interventions, improved Bishop score, increased
number of patients delivered within 24 h, and lower rate of cesarean section. However, Behrashi
et al. [19] reported no significant differences in the induction to the delivery interval, that can be
explained by the difference in misoprostol dosage.

In our study, we found a significant relationship between parity and changes in Bishop score
after 6 hours, a shorter time to the active phase of labor, and a shorter induction to delivery time
in both the laminaria and prostaglandin groups (P<0.05). These findings consistent with Anikwe
et al. [23], EI-Gharib et al. [24], and Laencina et al. [25], that showed increased parity
significantly impacting the outcomes of labor induction and shorting time to delivery

In our study, the rate of fetal distress was higher in the laminaria groups compared to the
prostaglandin group, though this was statistically nonsignificant (60% versus 53.8%). Similarly,
the failed induction rate was higher in the prostaglandin group, also statistically nonsignificant
(33.3% versus 38.5%). The indication of cesarean section did not show any statistically
significant differences. These results were supported by Tabasi et al. [6] and other previous
reports [14,19] who found that there was no significant difference among the indications of
cesarean sections among the study groups.

Labor induction is an important topic in our daily practice that need extensive attention
especially with rising the cesarean section rate. Although, prostaglandin group were associated
with shortened induction to delivery time and quicker onset of active phase of labor, the
comparable rate of vaginal deliveries between the prostaglandin and Laminaria groups,



highlights the importance of considering mechanical methods in future studies. Additionally, our
findings regarding the role of parity in the response to labor induction, emphasize on the
importance of tailoring the method according to individual patient characteristics.

However, a limitation of our study is the need for a larger sample size to investigate more in
depth the impact of both methods with different patient characteristics and with difference in
Bishop score, particularly in primigravida and Bishop score of 3 or less. Additionally, long term
follow up could provide insight on the adverse effects or complications that could occur beyond
labor and delivery.

Conclusions

Failure to achieve cervical ripening is a common risk associated with intrapartum cesarean
section. Consequently, it is crucial to assess mechanical methods in comparison to
pharmacological methods for labor induction in cases with unfavorable cervical examination in
term gestation. Keeping in mind the risks related to the side effects of pharmacological methods
like fetal distress or uterine hypertonicity. Vaginal prostaglandin is more effective than laminaria
tent for cervical ripening, in addition to shortening induction to the active phase of labor and the
time interval to delivery. However, no significant difference in mode of delivery nor in fetal
distress. This highlights the necessity for further studies exploring different regimens or
combined approaches tailored also to the patient characteristics including the parity and assess
their impact on cesarean section rate.
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Table (1): Comparison between laminaria group and prostaglandin group regarding

demographic personal history of the studied patients

Prostaglandin group

Laminaria group P-
Test value | Sig.
No. =45 No. = 45 value
Mean £ SD | 26.49 + 5.08 26.16 + 5.62
Age 0.295- 0.769 | NS
Range 19-38 16 — 40
PG 26 (57.8%) 29 (64.4%)
Parity 0.421* 0.517 | NS
MP 19 (42.2%) 16 (35.6%)
No abortion | 39 (86.7%) 45 (100.0%)
Abortion | 1 4 (8.9%) 0 (0.0%) 6.429* 0.040 (S
2 2 (4.4%) 0 (0.0%)
Mean + SD | 39.64 £ 0.91 39.30 £ 1.17
GA 1.552- 0.124 | NS
Range 37.57 — 41 36.43 — 41

P-value > 0.05: Nonsignificant; P-value < 0.05: Significant; P-value < 0.01: Highly significant

*. Chi-square test; : Independent t-test




Table (2): percentage of removed, expulsed laminaria, and need to continue prostaglandin
among the laminaria group and number of doses of misoprostol needed among the

prostaglandin group.

Lamninaria group (no. = 45)

Removed after 12 hours

19 (42.2%)

Expulsed 26 (57.8%)
Need to continue by misoprostol 5(11.1%)
Prostaglandin group (no. — 45)
Median (IQR) 2(2-3)
No. of doses of misoprostol
Range 1-5




Table (3): Comparison between laminaria group and prostaglandin group regarding vaginal
examination and Bishop score at time of induction and after 6 hours.

Lminaria Prostaglandin _
group group Test P- Si
value value | g.
No. =45 No. =45
Bishop score at Median (IQR) 3(2-4) 3(2-4) N
time -0.650# | 0.516 3
of induction Range 1-5 1-5
No 7 (15.6%) 8 (17.8%) N
Oxytocin Intake 0.080* 0.777 3
Yes 38 (84.4%) 37 (82.2%)
Success 34 (75.6%) 35 (77.8%)
Sutgcessr]to reach 0.062* 0.803 g
active phase Failed 11 (24.4%) 10 (22.2%)
; Median (IQR) 6 (5-6.5) 54-7)
glﬁhop score after -0.754% | 0.451 g
ours Range 2-10 2-10
Time needed to Median (IQR) 16 (10-19) 12 (8 — 16)
g 2.207# [0.022 |
active phase Range 3-30 624
(hours)
NVD 30 (66.7%) 32 (71.1%) N
Mode of delivery 0.207* 0.649 3
CS 15 (33.3%) 13 (28.9%)
Fetal distress 9 (60.0%) 7 (53.8%)
Faile induction | 5 (33.3%) 5 (38.5%)
o N
Indication of CS Arrest of 0 0 2.118* 0.548
ox+BTL 1(6.7%) 0 (0.0%) S
Arrest of 2nd 0 (0.0%) 1(7.7%)
stage
; ; Median (IQR) 20 (13 — 25) 16 (11 —20)
gnauetion delivery 1795# |0.036 | S
ime (hours) Range 45-35 7-36

P-value > 0.05: Nonsignificant; P-value < 0.05: Significant; P-value < 0.01: Highly significant

*. Chi-square test; # Mann-Whitney test




Table (4): Relation between parity and outcome parameters among prostaglandin and laminaria

stage

groups.
Primigravida Multipara
PG MP MP
PG vagiprost
laminaria vagiprost | laminaria
No. =29 No. = 26 No. =16 No. =19
Bishop at | Median (IQR) | 3(2-4) 2(2-3) 3(2-4.5) |3(2-5)
1oL Range 1-5 1-5 2-5 2-5
No 5 (17.2%) 4(15.4%) | 3(18.8%) |3 (15.8%)
Oxytocin
Intake 0, 0, 13 0,
Yes 24 (82.8%) | 22 (84.6%) (81.3%) 16 (84.2%)
Success to | Success 20 (69.0%) | 17 (65.4%) 15 o 17 (89.5%)
active (93.8%)
phase Failed 9 (31.0%) 9(34.6%) |1(6.3%) |2(10.5%)
Bishop after | Median (IQR) | 5(3 - 6) 5(4 — 6) 7(4-8.5) |6(6-7)
6 hr Range 2-9 2-9 2-10 4-10
Time to Median (IQR) 13'2(10'5 = |19¢14-20) |9(7-12) | 11(9-16)
active 5)
phase (hr)  Range 624 624 6—16 3-30
CS 12 (41.4%) |11 (42.3%) |1(6.3%) |4(21.1%)
MOD 15
0, 0, 0,
NVD 17 (58.6%) | 15 (57.7%) (93.8%) 15 (78.9%)
No 0 (0.0%) 0 (0.0%) 0(0.0%) |0 (0.0%)
. 1
(o) o (o)
Fetal distress 6 (50.0%) 6 (54.5%) (100.0%) 3 (75.0%)
_— Failed
Indication of | . . 5 (41.7%) 5 (45.5%) 0 (0.0%) 0 (0.0%)
CS induction
Arrest of
@ BT 0 (0.0%) 0 (0.0%) 0(0.0%) |1(25.0%)
Arrestof2nd | 4 g 394 0(0.0%) |0(0.0%) |0(0.0%)




Induction-
delivery
time (hr)

, 3 22.88(18 — | 12(9.5- B
Median (IQR) 17(14 - 22) 26) 15) 13(11 -19)
Range 9-36 6-—29 7-22 45-35




Figure (1): Diagram of patients’ enrollment, allocation, follow up and analysis.
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. { Allocation ] y
Allocated to Laminaria group (n=45) Allocated to Vaginal prostaglandins (n= 45)
+  Received laminaria intervention (n=45) *  Received vagiprost ® (n=45)
+ [ Follow-Up ] 1
Lost to follow-up (give reasons) (n=0) Lost to follow-up (give reasons) (n=0)
Discontinued intervention (give reasons) (n=0) Discontinued intervention (give reasons) (n=0)
. [ Analysis ]
Analysed (n=45) Analysed (n=45)
Excluded from analysis (give reasons) (n=0) Excluded from analysis (give reasons) (n=0)




Figure (2): Comparison between laminaria group and prostaglandin group regarding cause of
induction.
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