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ABSTRACT

Aim: The aim of this study was to assess the outcomes of combined use of dilapan-S and
pharmacological induction of miscarriage with mifepristone and misoprostol versus mifepristone
and misoprostol only in patients with a second-trimester pregnancy loss.

Materials and methods: Our study included 74 patients with a second-trimester antenatal
death who were randomized into two groups to receive pharmacological induction of miscar-
riage combined with intracervical insertion of dilapan-S (n=37) or pharmacological induction of
miscarriage only (n=37). Efficacy endpoints included: blood loss volume, length of time
between the procedure initiation and complete miscarriage, and the number of complications.
Results: The use of dilapan-S together with mifepristone and misoprostol for induction of mis-
carriage in the second trimester in women with antenatal fetal death reduced the time from the
start of the procedure to complete miscarriage by 1.98-fold. However, the use of dilapan-S did
not significantly reduce the odds of such post-procedural complications as hematometra and
retention of the products of conception in the uterus (p =.2501).

Conclusions: Combined management of antenatal pregnancy loss in the second trimester
including intracervical insertion of dilapan-S and conventional induction with miscarriage may
be considered a valuable clinical strategy. However, future studies should focus on ways to pre-
vent postprocedural complications in this group of women.
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Background

Approximately 20% of pregnancies annually result in a
spontaneous pregnancy loss, and the proportion of
missed miscarriages is increasing steadily. Although in
the last 70years the global rate of stillbirths has
decreased due to a reduction in intranatal and ante-
natal deaths at full term, no further decrease has been
observed recently [1]. In Sweden, the rate of antenatal
death (after 28 weeks of pregnancy) is 3.6 per 1000
deliveries [2]. In the UK, one in 200 newborns is still-
born, and the rate of stillbirths has recently increased
by approximately four-fold, with only 20% of cases
associated with congenital fetal abnormalities. In the
USA, the rate of stillbirths is 1 per 200 pregnancies,
amounting to around 1% of the total number
of deliveries.

The challenging nature of missed miscarriage is
associated not only with its demographic impact but
also individual negative outcomes. The long-term per-
sistence of unviable ovum and necrotized chorionic

villae in the uterine cavity is always associated with
inflammation that subsequently leads to chronic endo-
metritis. This negatively affects the chances for a
future successful pregnancy. In addition, the persist-
ence of a deceased fetus in the uterus triggers the dis-
seminated intravascular coagulation (DIC) syndrome.
The DIC syndrome is caused by a release of prothrom-
botic substances into the maternal circulation and
manifests as a severe, often life-threatening, bleeding.
Combined with impaired myometrial contractility that
often accompanies antenatal death, the DIC-associated
changes in blood coagulation profile further increase
the risk of obstetric bleeding. The rate of coagulop-
athy bleeding in patients with antenatal death has
been reported to exceed 39% [3,4].

Therefore, prompt and complete removal of the
ovum is considered the standard of care in a missed
miscarriage. For missed miscarriage before 12 weeks of
pregnancy, pharmacological management is recom-
mended [5,6].
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However, there is currently no consensus on the
optimal management strategy in patients with ante-
natal death in the second trimester. Recent meta-anal-
yses indicate that induction of miscarriage in women
with antenatal pregnancy loss is often achieved via
amniocentesis and intraamniotic injection of hyper-
tonic sodium chloride solution or prostaglandins [3,7].
However, intraamniotic administration of hypertonic
sodium chloride may lead to increased uterine tone,
tissue necrosis after the contact with saline, hyperos-
molar coma, intoxication, pulmonary and brain edema,
anuria, hemolysis, convulsions, shock, septic complica-
tions, uterine subinvolution, bleeding, and subsequent
negative effects on the reproductive function [8-10].
Furthermore, the inability to manage the effects of
intraamniotic drugs and high risks of injury during the
procedure renders this technique of limited use in
clinical practice [11]. The use of prostaglandins is also
associated with complications and drug reactions such
as dyspepsia, allergies, bronchial spasm, increased
uterine tone, and the commonly arising need to
administer repeated doses of drugs [3,7,12,13].

In the cases of antenatal death in the second tri-
mester, the fetus can be removed surgically, after the
dilation of the cervical canal. Dilation of the cervical
canal with metallic Hegar's dilators may lead to a
severe and irreversible injury to the endocervical colla-
gen scaffold. Furthermore, curettage in the second tri-
mester of pregnancy may be associated with uterine
perforation, bleeding, septic complications, and, subse-
quently, menstrual cycle disturbances and infertility
[10]. Dilation and curettage also has a profound nega-
tive effect on the endometrium, which has already
entered an inflammatory state as a result of exposure
to necrotic tissues of the ovum and may result in a
severe coagulopathy bleeding.

Dilation of the cervical canal in women with ante-
natal pregnancy loss can be achieved via the use of
laminaria or Foley’s catheter, both of which reduce the
risk of injury to the endocervix and help avoid uterine
perforation. The main disadvantages of these techni-
ques include the painful nature during and after lami-
naria insertion [14,15], allergic reactions to the
laminaria, difficulty to gauge the required number of
laminaria (may range from 2 to 12), slow speed of
effect onset (16-24h), and infectious complications
due to long-term presence of a foreign body in the
cervix (the Foley’s catheter is sometimes kept in place
for up to 5days) [16].

The use of cesarean section in this clinical scenario
increases the risks of maternal mortality, thrombo-
embolism, hemorrhage, septic complications, prolongs

hospital stay, and may lead to menstrual disturbances,
incompetent uterine scar, pelvic adhesions, and infer-
tility [17-19].

Induction of miscarriage after antenatal death using
antiprogestins is uncommon. The use of antiprogestins
has been described in several publications, and
authors have observed an increase in their efficacy
when wused in conjunction with prostaglandins
[4,20,21]. The main complications of this approach
include septic reactions, uterine subinvolution and
hematometra [22]. In 2012, based on results of numer-
ous trials, WHO released protocols for medical termin-
ation of pregnancy before 22 weeks of gestation using
mifepristone and misoprostol [5,23]. However, when
used in the second trimester, this approach requires
the preparation of the cervix, and an optimal
approach to this step remains a matter of discussion.

Given the balance of positive and negative features
of each of the available miscarriage induction meth-
ods, the search for an effective and safe approach
remains a matter of importance.

Dilapan-S is a hygroscopic cervical dilator that is
manufactured from Aquacryl, a proprietary hydrogel.
The hygroscopic rod adsorbs fluid in the uterine cer-
vical canal, gradually increasing in volume and dilating
the cervix. After four to six hours, the 3-mm rod
expands to 8.3-10mm and the 4-mm rod up to
10-12.5mm. Dilapan-S also simultaneously promotes
the release of endogenous prostaglandin, which results
in collagen breakdown and cervical ripening. The use
of the dilator is associated with a relatively low risk of
cervical injury, rapid speed of effect onset, and is
appropriate for the second pregnancy trimester [16].

The aim of this study was to assess the outcomes
of combined use of dilapan-S and pharmacological
management with mifepristone and misoprostol ver-
sus mifepristone and misoprostol only for induction of
miscarriage in patients with a second-trimester preg-
nancy loss.

Materials and methods

Our study included 74 patients with a second-trimes-
ter antenatal death. Patients with placenta previa, pla-
cental abruption, pregnancy termination by a
nonlicensed person, sepsis, and peritonitis, were
excluded from the study.

The patients were randomized into two groups
based on the date of admission. Group |, admitted on
even dates, included 37 patients who received pharma-
cological induction of miscarriage combined with intra-
cervical insertion of dilapan-S. Group I, admitted on



Table 1. Baseline demographics.

THE JOURNAL OF MATERNAL-FETAL & NEONATAL MEDICINE . 3

Group
| Il Mann-Whitney

Parameter (n=37) (n=37) U test
Age (years) 328 27.6 0.3472
Previous pregnancies (number) 128 128 0.9056
Previous deliveries (number) 49 53 0.6222
Time of fetal death (weeks of pregnancy) 15.1 16.2 0.2271
Length of fetal retention in the uterus (weeks) 1.2 2.1 0.122572

odd dates, included 37 patients who underwent
pharmacological induction of miscarriage only. All
patients were admitted to hospital for the procedure.

Pharmacological induction of miscarriage in both
groups was carried out using a previously described
protocol [5]: oral mifepristone 200 mg once followed
by vaginal a prostaglandin E1 analog misoprostol
800 g 36 h later.

In Group |, patients additionally underwent intracervi-
cal insertion of Dilapan-S #3 at the time of mifepristone
administration; dilapan-S was kept in the cervix for 12 h.

Efficacy endpoints included: blood loss volume,
length of time between the procedure initiation and
complete miscarriage, and the number of complications.

Statistical analysis was carried out using SPSS v17.0
and Statistica v6.0. Continuous variables were pre-
sented as mean (M) and standard deviation (SD).
Continuous and ordinal variables were analyzed using
nonparametric  statistics:  Kruskall-Wallace  test,
Mann-Whitney U test, and Wilcoxon W test.
Differences were considered significant at p < .05.

Results

Our study included 74 patients with a second-trimes-
ter antenatal death. The mean age of study partici-
pants was 30.2+6.98 years. The mean age, number of
pregnancies, time of fetal death, and duration of fetal
retention in the uterine cavity, were not significantly
different between the study groups (Table 1).

Nineteen out of 74 patients in the study did not
have a past history of pregnancy losses. Twenty three
out of 74 women had a history of one delivery, 20 out
of 74 women—two deliveries, and 12 out of 74-three
deliveries. Twenty out of 74 women (27%) had a history
of elective pregnancy termination. Twenty-five out of 74
women (33.8%) had a history of spontaneous miscar-
riage. Among these, 16 had a single miscarriage,
4——two miscarriages, and 5--three or more spontan-
eous miscarriages, classified as recurrent pregnancy loss.

Fetal death  occurred, on average, at
15.68 +2.58 weeks of pregnancy. The duration of fetal
retention in the uterine cavity was 2.15+2.22 weeks.

All patients had normal parameters of full blood
count and blood coagulation profile on admission
(Table 2).

The time between the procedure initiation and a
complete miscarriage was 46.05+14.29h in Group |
versus 45.41+13.60h in Group Il (p=.8797). A two-
fold reduction in time to complete miscarriage was
observed in the dilapan-S group after the addition of
misoprostol versus medical management (15.03+
12.52 versus 29.84+15.39 h, p=.0000).

The volume of blood loss after miscarriage did not
differ significantly between the study groups, reaching
64.87 £69.12ml in Group | versus 66.89+101.3ml in
Group Il (p=.5741). There were also no significant dif-
ferences in the parameters of full blood count post-
miscarriage between the study groups (Table 2).

In Group |, complications of the procedure were
reported in 17 out of 37 (45.9%) women. Among
these, eight patients (47%) developed hematometra,
and nine patients (52.9%) experienced retention of
products of conception in the uterus.

In Group ll, complications were reported in 22 out
of 37 (59.5%) women. Among these, 95.5% of patients
(21/22) had ultrasound evidence of hematometra; only
one patient demonstrated retention of conception
products in the uterus.

Patients with complications of the procedure under-
went dilation and curettage. In all cases, the proced-
ure successfully prevented further complications of
abortion such as endometritis.

Histological examination of placentas demonstrated
immature chorionic villae in 21.1% of cases. Signs of
inflammation were present in 78.9% of the placentas.
Among these, septic membranitis was observed in
28.1% of cases, deciduitis in 24.1%, septic chorioam-
nionitis in 21.1%, and villusitis in 5.5%.

Intracervical insertion of dilapan-S in addition to
medical induction of miscarriage in the second trimester
in women with antenatal death did not reduce the
odds of complications after the procedure (odds ratio:
0.580; 95% confidence interval: 0.231, 1.456; p=.2501).
The use of dilapan-S significantly reduced the risk of
postabortion hematometra but did not lower the risk of
retention of conception products in the uterine cavity.
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Table 2. Full blood count and coagulation profile.

Baseline After miscarriage
Group | Group Il Mann-Whitney Group | Group Il Mann-Whitney
Parameter (n=37) (n=37) U test (n=37) (n=37) U test
Segmented leukocytes (%) 68.08 +10.79 67.57+7.35 0.4557 61.65+7.71 60.41+7.05 0.6066
Lymphocytes (%) 2235+7.81 24.65+5.85 0.0949 27.62+6.76 29.30+5.11 0.2393
Banded (%) 4541271 446 +2.01 0.9397 2.19+£0.88 3.19+£1.94 0.0581
Eosinophils (%) 2.14+1.72 1.70£1.39 0.0938 232+1.29 1.86+1.36 0.0469
Monocytes (%) 3.89+2.32 3.86+£2.29 0.8712 4.84+1.92 4191242 0.0853
White blood cells (x10°) 8.92+2.64 8.17£1.91 0.1783 7.02+1.68 6.93+£1.61 0.9009
Platelets (x10°) 24432 +56.03 249.32+83.10 0.7621 248.05+59.80 238.97 £51.46 0.7292
Hemoglobin (g/L) 129.35+13.42 126.86+12.61 0.1599 12414 +£12.58 123.65+13.83 0.6067
Prothrombin index (%) 94.03+11.92 90.43 +£10.07 0.2118 96.03 £7.55 94.51+£9.22 0.9310
Prothrombin time (s) 1.05+0.08 1.07 +£0.08 0.2586 1.01+0.05 1.05+0.08 0.0950
Activated partial thromboplastin time (s) 68.08 +10.79 67.57+7.35 0.4557 28.05+3.90 31.11+£3.14 0.0565

Discussion

The optimal approach to induction of miscarriage in the
second-trimester pregnancy loss remains a matter of
debate. The main clinical challenges in this group of
patients are myometrial inertia and cervical immaturity.

Currently, there is a number of methods of miscar-
riage/labor induction in women with antenatal loss;
however, many of those may have negative consequen-
ces for future female reproductive health. Therefore, the
search for an effective method of induction with a good
safety profile remains a matter of priority.

Multiple studies of dilapan-S have shown its effi-
cacy in the second-trimester miscarriage induction
[24-27]; however, none of these studies have assessed
the dilator in antenatal fetal death.

A study of dilapan-S versus laminaria for a second-
trimester abortion has shown that the use of the
osmotic dilator resulted in a faster miscarriage and
reduced the length of hospital stay [28]. However, this
study included patients who were undergoing the
procedure immediately after a digoxin feticide injec-
tion, which implied a short duration of time between
the fetal death and miscarriage and was not indicative
of the antenatal death situation.

Our study, for the first time, has used dilapan-S for
additional cervical preparation to mifepristone/miso-
prostol-induced miscarriage in women with antenatal
fetal death. The use of antiprogestin mifepristone
allowed to block the cervical progesterone receptors
and to promote faster cervical ripening. The dilapan-S
dilator, in addition to direct cervical dilation, facilitated
collagen breakdown, which promoted the endogenous
prostaglandin release and further cervical ripening.
Our results have shown that the intracervical insertion
of dilapan-S, in addition to pharmacological induction
of second-trimester miscarriage in women with ante-
natal fetal death, reduced the length of miscarriage by
two-fold versus pharmacological induction only. We
have, therefore, demonstrated that dilapan-S can be

used for cervical preparation and induction of miscar-
riage in patients with missed miscarriage. Its benefits
include a low risk of injury to the cervix, predictable
effects, fast onset of action, and suitability for use in
the first and second trimester [16,24-28].

Conclusions

The use of dilapan-S together with mifepristone and
misoprostol for induction of miscarriage in the second
trimester in women with antenatal fetal death reduced
the time from the start of the procedure to complete
miscarriage by 1.98-fold. However, the use of dilapan-S
did not significantly reduce the odds of such postproce-
dural complications as hematometra and retention of
the products of conception in the uterus (p=.2501).
The development of these complications was associated
with a high rate of inflalmmation in the fetal tissues
(78.9%), which prevented straightforward separation of
necrotized chorionic villae. Additional measures to pre-
vent further infectious complications of antenatal death
allowed to completely avoid post-abortion endometritis.
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