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ABSTRACT

Late second trimester dilation and evacuation is
a challenging subset of surgical abortion.
Among the reasons for this is the degree of
cervical dilation required to safely extricate fetal
parts. Cervical dilation is traditionally achieved
by placing multiple sets of osmotic dilators over
two or more days prior to the evacuation pro-
cedure; however, there is interest in shortening
cervical preparation time. The use of adjuvant
mifepristone and misoprostol in conjunction
with osmotic dilators has been studied for this
purpose, and their use demonstrates that ade-
quate cervical dilation can be achieved in less
time than with dilators alone. We present a
review of the current evidence surrounding
adjunctive agents for cervical preparation, and
contend that for women presenting for surgical

abortion care above 19 weeks gestation, the use
of adjunctive mifepristone and/or misoprostol
should be strongly considered along with
osmotic dilator insertion when cervical prepa-
ration in less than 24 h is needed.
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evacuation; Induced abortion; Mifepristone;
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INTRODUCTION

Approximately 10% of surgical abortions in the
USA occur in the second trimester, and 10% of
those occur after 20 weeks gestation. This small
subset of abortions is often the result of fetal or
maternal pregnancy complications, which can
be emotionally challenging; patients value the
ability to discuss all management options,
including both medical and surgical pregnancy
termination, with their provider [1]. Most of
these abortions will be accomplished surgically
by dilation and evacuation (D&E), a safe and
efficient method of pregnancy termination [2].
As gestational age advances, the amount of
dilation required for safe and facile removal of
fetal parts increases, increasing the risk of cer-
vical laceration. Preparation of the cervix prior
to the evacuation procedure decreases this risk
to less than 1% of cases [3].
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Cervical preparation for adequate dilation
can be achieved by pharmacological regimens,
mechanical processes, or both. Pharmacologic
preparation involves administration of either
mifepristone, misoprostol, or both prior to the
procedure. Misoprostol is a prostaglandin E1
analogue that induces uterine contractions and
is widely used alone for cervical preparation in
late first and early second trimester abortion as
it decreases the risk of cervical injury [4–7].
Mifepristone is an antiprogestin which causes
cervical softening and increases sensitivity to
prostaglandins [8, 9]. It has been extensively
studied for its use in first trimester medical
abortion, third trimester labor induction, and
more recently as an agent for cervical prepara-
tion in the second trimester. Mechanical dila-
tion involves placement of osmotic dilators into
the cervix. The two most common dilator types
are laminaria and the synthetic Dilapan-S.
Laminaria are derived from dehydrated seaweed
stems of Laminaria japonica and Laminaria digi-
tata; Dilapan-S comprises a polyacrylate-based
hydrogel. Both laminaria and Dilapan-S absorb
cervical fluid to swell to 3–4 times their original
diameter, causing cervical dilation by radial
force. Laminaria also induce prostaglandin
synthesis, prompting cervical softening in
addition to mechanical force [10].

Late second trimester D&E represents a
challenging subset of surgical abortions because
of the amount of cervical dilation required to
extricate fetal parts in a safe and facile manner,
as well as to obtain appropriate tissue for anal-
ysis in cases characterized by certain fetal
anomalies [11]. Cervical dilation for these pro-
cedures has been traditionally accomplished by
placing multiple sets of dilators over multiple
days prior to surgical evacuation. However, a
multi-visit several day abortion encounter is not
feasible in many settings for either the patient
or the provider. Because of the need to reduce
the number of provider visits, there has been
considerable interest in the use of adjuvant
pharmacologic therapy to hasten cervical
preparation. Misoprostol was initially used in
this context and has been studied and evaluated
as an adjuvant dilating agent. More recently,
mifepristone has begun to be used for adjuvant

cervical preparation. We will review here the
clinical data for these adjuvant dilation agents.

METHODS

One author, JAR, performed the literature
search. PUBMED was searched for English-lan-
guage articles from 1966 through March 2018
using the following keywords: mifepristone,
misoprostol, second trimester abortion, second
trimester termination, dilation and evacuation,
dilator, laminaria. Both review and original
research articles were included in the literature
assessment. References of all reviewed articles
were also searched for additional topically rele-
vant articles. The authors then reviewed and
summarized the articles prior to preparation of
the narrative review. This article is based on
previously conducted studies and does not
contain any studies with human participants or
animals performed by any of the authors.

Adjuvant Misoprostol

While we aim to review the use of adjuvant
pharmacology for cervical preparation, it
should be noted that osmotic dilators can be
successfully used alone. One of the largest case
series examining the use of laminaria to date,
comprising over 11,000 D&Es, was put together
by Peterson et al. This work continues to be
cited as a compelling argument for the use of
laminaria to prevent cervical laceration in sec-
ond trimester surgical abortion, which was
reduced from 8% in women over 20 weeks to
1.4%. The risk of an incomplete procedure,
regardless of whether laminaria were used, was
rare [3]. However, there remain instances where
adjuvant pharmacology could improve cervical
preparation; the discussion of these instances
follows.

Misoprostol has been shown to be an effec-
tive cervical priming agent in the first trimester,
producing preoperative cervical dilation com-
parable to laminaria in late first trimester sur-
gical abortions [12]. The use of misoprostol in
this setting has been shown to reduce the total
abortion time to 1 day, compared with 2 days
when laminaria are used [7]. Several researchers
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have used these data to inform their use of
adjunctive misoprostol for second trimester
D&E.

Two studies have examined the use of
misoprostol in the setting of overnight osmotic
dilators. Edelman et al. performed a random-
ized, double-blinded, placebo-controlled trial to
assess whether the addition of misoprostol to
overnight laminaria produced superior cervical
dilation compared to placebo in women
between 13 and 20 6/7 weeks gestation. They
demonstrated that in participants over 19 weeks
gestation, greater dilation (53.6 mm vs
48.5 mm, p = 0.01) was achieved when miso-
prostol was administered adjunctively. Sur-
geons also found dilation easier to accomplish
when participants over 16 weeks gestation
received adjunctive misoprostol. There was no
difference reported in procedural complica-
tions. Conversely, participants in the adjunctive
misoprostol group did experience more pain
than those receiving placebo [13]. Drey et al.
performed a similar trial of late second trimester
D&E procedures comparing adjunctive miso-
prostol to placebo in women receiving over-
night osmotic dilators between 21 and 23
6/7 weeks. The benefit of misoprostol was more
modest in this gestational age cohort: proce-
dural time was reduced by 1.7 min (p = 0.02),
and cervical dilation was 2 mm greater
(p = 0.04). Though not statistically significant,
the group that received misoprostol had more
instances of cervical laceration than the placebo
group (13% vs 6%, p = 0.09) [14], raising con-
cern that the cervical softening produced by
misoprostol, while likely contributing to easier
dilation, was also potentially a risk factor for
cervical injury. However, Patel et al. performed
a retrospective, descriptive study regarding the
use of misoprostol for cervical preparation in
2005, including more than 2200 D&E cases
from 12 to 23 6/7 weeks gestation. Though the
review included patients that received miso-
prostol alone for cervical preparation in addi-
tion to those receiving it adjunctively with
laminaria, the rate of cervical laceration was 5.4
per 1000 and the overall adverse event rate was
also low (19.39 events per 1000). Their review
strongly suggests that women receiving miso-
prostol for cervical preparation in the second

trimester are not at increased risk of adverse
events [15].

Two additional studies review the possibility
of same day cervical preparation in second tri-
mester D&E. Lyus et al. performed a retrospec-
tive chart review of patients between 18 and 21
6/7 weeks receiving same-day Dilapan-S and
adjunctive misoprostol for cervical preparation.
The overall complication rate was 1.8% in a
review of 274 patients, comparable to similar
published rates using overnight cervical prepa-
ration regimens. It is important to note that
patient selection by providers may have biased
the results by choosing only those participants
at lowest risk of abortion complications at
baseline, as evidenced by the low rate of women
with prior cesarean (* 7%) [16]. Boraas et al.
followed with a randomized trial of adjunctive
misoprostol in women between 16 and 20
6/7 weeks receiving same-day cervical prepara-
tion with Dilapan-S. With regard to the primary
outcome of procedure time, no difference was
found between the misoprostol and placebo
group (11.1 vs 13.5 min, p = 0.17); however, the
study was closed prematurely because of two
severe adverse events in the placebo group and
was therefore underpowered. Importantly,
women greater than 19 weeks and women who
received Dilapan-S alone were at increased risk
of cervical laceration [17]. Though an under-
powered study, the adverse events that occurred
contend for use of adjuvant misoprostol for
same-day D&E, along with careful consideration
of the appropriateness of candidates over
19 weeks.

The optimal dose, time interval, and route of
misoprostol for adjuvant use have not been
determined, and administration varied among
the above studies. The most frequently used
dose is 400 lg [12, 13, 16], inferred from dosage
studies in first trimester surgical abortion which
demonstrated that dosages above 400 lg
increased side effects without improving cervi-
cal dilation [18]. Buccal administration is often
chosen in studies of adjunctive cervical prepa-
ration [12–14, 16], as it is unknown whether
vaginal administration is affected by the pres-
ence of dilators and/or sponges; however, the
large series by Lyus et al. demonstrates efficacy
with vaginal administration [16]. Time interval
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is often informed by studies of vaginally
administered misoprostol, demonstrating that
peak effect occurs between 3 and 4 h after
administration [19], but shorter time intervals
have been shown to be efficacious [20].

Adjuvant Mifepristone

Mifepristone is known to improve time to
delivery in second trimester induction abortion
[21]. Several investigators have hypothesized
whether similar cervical priming effects take
place prior to second trimester surgical abor-
tion. Goldberg et al. performed a three-armed
randomized controlled trial comparing the
addition of adjunctive mifepristone vs adjunc-
tive misoprostol vs overnight osmotic dilators
alone in women between 16 and 23 6/7 weeks.
No difference was found between arms for
operative time (primary outcome), defined as
the time from the first instrument placed into
the uterus to the last instrument removed from
the uterus. However, procedural time, defined
as speculum placement to speculum removal,
was shorter when mifepristone was used (9.42
vs 10.35 vs 13.39 min, p = 0.007) in participants
over 19 weeks. Surgeons also rated procedures
in the mifepristone group as easiest. Partici-
pants that received mifepristone did not have
additional side effects on top of those
attributable to the dilators, and acute compli-
cations were not statistically different among
the three groups [22].

Shaw et al. performed a randomized trial of
participants between 19 and 23 6/7 weeks
receiving either 2 days of osmotic dilators and
adjunctive misoprostol to 1 day of osmotic
dilators with adjunctive misoprostol and
mifepristone. Operative time was equivalent
between groups (11 min 52 s vs 10 min 56 s,
p = 0.72), supporting the practice that mifepri-
stone allows cervical preparation to safely be
reduced to 1 day in the late second trimester
[23]. The same group performed a follow-up
study in 2017 with three arms: mifepristone,
dilators, and misoprostol; placebo, dilators, and
misoprostol; mifepristone and misoprostol
alone. Adjunctive mifepristone and misoprostol
trended towards a shorter procedure time

compared to adjunctive misoprostol alone in
the most advanced gestational age cohort, but
was not statistically significant (10 vs 13 min,
p = 0.42). More importantly, elimination of
osmotic dilators led to more cervical lacera-
tions, demonstrating their continued impor-
tance for safe cervical dilation in late second
trimester D&E procedures [24].

Dosage and timing of mifepristone are
inferred from its use in the context of medical
abortion, where 200 mg is administered orally
24–36 h prior to use of prostaglandin to induce
uterine contractions [25]. The time interval is
informed by human studies that showed an
increase in uterine contractility 24–36 h after
administration of mifepristone [26]. While
studies in first trimester medical abortion have
demonstrated efficacy when this time interval is
reduced [27], this has not yet been studied in
the setting of cervical preparation for second
trimester surgical abortion.

CONCLUSIONS

Cervical dilation in second trimester surgical
abortion is a critical component in performing
safe uterine evacuation procedures. While there
are pharmacological agents and mechanical
processes appropriate for use in such cases,
published data thus far support the use of
adjuvant pharmacotherapy in patients beyond
19 weeks in settings where only 1 day of cervical
preparation is planned. In same-day settings,
adjuvant misoprostol should be used in patients
above 16 weeks; there is no published evidence
for mifepristone in this setting, but the agent’s
long time-to-onset would likely make its benefit
negligible [28, 29].

Our review also highlights the considerable
gaps in the current literature. Only one study
has attempted to elucidate mifepristone’s ben-
efit without misoprostol in conjunction with
osmotic dilator use. Understanding the additive
role of mifepristone will be helpful in settings
where its relative cost compared to misoprostol
is prohibitive. Alternatively, mifepristone is
generally well-tolerated, while misoprostol
generally adds to pre-procedural discomfort
[14, 17]. Therefore, if mifepristone were to be
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shown to have benefit in comparison to miso-
prostol, patients and clinicians would certainly
prefer its use. In addition, the best route for
misoprostol delivery has not yet been estab-
lished, with most studies employing buccal
administration because of concern for proper
placement when laminaria are present. Optimal
timing of mifepristone and misoprostol, both
together and independently, have also not yet
been established. Many of the limitations rec-
ognized in our review are related to the use of
proxies for adverse events, exemplified by out-
come data such as procedure time or cervical
dilation. As such, these proxies for adverse
outcomes contribute to the heterogeneity of
outcomes described above and currently limit
ours and others ability to determine which
regimen, or combination thereof, provides for
the best clinical outcome. In this regard, per-
forming larger trials could better establish
which cervical preparations provide for best
clinical outcomes in surgical abortions.

This review of adjuvant pharmacologic
agents demonstrates that providers employ
multiple methods of cervical preparation tai-
lored to the patient, her pregnancy, and the
abortion setting. This review supports such an
individualized approach for cervical preparation
in second trimester abortion procedures.
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