Cohen et al. BMC Women's Health ~ (2023) 23:523 BMC Women's Health
https://doi.org/10.1186/512905-023-02666-9

The association between history of retained
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Abstract

Background To date, the association between retained placenta and treatment success rate of misoprostol for
early pregnancy failure has yet to be evaluated. The aim of this study was to evaluate this association and further
investigated the connection between medical, clinical and sonographic parameters and treatment success.

Methods We conducted a retrospective cohort study of women with early pregnancy failure treated with
misoprostol from 2006 to 2021. The success rate of misoprostol treatment was compared between patients with
history of retained placenta including women who underwent manual lysis of the placenta following delivery or
patients who were found to have retained products of conception during their post-partum period (study group) and
patients without such history (controls). Demographic, clinical, and sonographic characteristics as well as treatment
outcomes were compared between the groups.

Results A total of 271 women were included in the study (34 women in the study group compared to 237 women
in the control group). Two-hundred and thirty-three women (86.0%) presented with missed abortion, and 38 (14.0%)
with blighted ovum. Success rates of misoprostol treatment were 61.8% and 78.5% for the study and control groups,
respectively (p=0.032). Univariate analysis performed comparing successful vs. failed misoprostol treatment showed
advanced age, gravidity, parity and gestational sac size (mm) on TVUS were associated with higher misoprostol
treatment failure rate. Following a multivariate logistic regression model these variables did not reach statistical
significance.

Conclusion Women who have an event of retained placenta following childbirth appear to have decreased success
rate of treatment with misoprostol for early pregnancy failure. Larger studies are needed to confirm this finding.

Keywords Early pregnancy failure, First trimester miscarriage, Missed abortion, Blighted ovum, Retained placenta,
retained products of conception
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Background

Early pregnancy failure (EPF) is estimated to occur in
10-20% of all clinical pregnancies and is one of the most
common complications of early pregnancy [1]. While tra-
ditionally surgical intervention, i.e. dilatation and curet-
tage (D&C) was considered to be the preferred treatment
option, over the past two decades, medical treatment has
become increasingly popular showcasing high efficacy
and safety with few adverse events [2—6]. Moreover, med-
ical treatment does not appear to impair future fertility
potential [7, 8]. Several studies have compared medical
treatment to surgical intervention for treatment of EPF
showing favorable results [9—11]. This has led to a shift in
paradigm and nowadays medical treatment is considered
the primary approach for treatment of EPF.

The common medical treatment for EPF is misopros-
tol (PGE1) which can be administered orally, buccally or
vaginally. Side effects are for the most part mild with few
reports of major adverse events [10]. Advantages of vagi-
nal administration compared to the oral route include
decreased side effects such as nausea, diarrhea, vomiting
and abdominal pain [12].

Success rate of treatment with misoprostol for EPF has
been reported to range from 50 to 84% [13—-15]. Previous
studies have attempted to discover variables which may
affect treatment efficacy. Dosage, route of administration,
gestational age, gestational sac size and fetal size have all
been suggested as factors which may influence treatment
success [16—-19].

Retained placenta affects 0.5-3% of all vaginal deliv-
eries [20]. This clinical scenario is associated with sub-
stantial morbidity for women following vaginal delivery
mostly due to post-partum hemorrhage. Several mecha-
nisms have been proposed to explain retained placenta
such as failed myometrial contraction and partial pla-
centa accreta preventing placental detachment [20, 21].
Notably, treatment with misoprostol has not previously
been shown to increase risk of placental complications
[22]. Instead, it is plausible that there may be similar
mechanisms, such as abnormal implantation or impaired
uterine contractility, that may be associated with both
failure of medical treatment of EPF and retained placenta
after vaginal delivery. However, to date, the association
between retained placenta and treatment success rate of
misoprostol for EPF has yet to be evaluated.

The aim of this study was to test the hypothesis that
patients with a history of complete or partial retained
placenta were more likely to have failed medical manage-
ment of EPF compared to women without a history of
retained placenta. We further investigated the connec-
tion between medical, clinical and sonographic param-
eters and treatment success.
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Methods

We conducted a retrospective cohort study at a ter-
tiary university medical center from 2006 to 2021. Insti-
tutional ethical review board approval was received
(0627-22-HMO).

The cohort included women up to 13 weeks gestation
diagnosed with EPF who underwent medical manage-
ment. Women with a case of manual placental extraction
or uterine cavity inspection at time of delivery or retained
placenta with need for medical intervention post-partum
in a previous pregnancy comprised the study group. The
control group included cases collected for a previous
study we conducted, comprised of women who under-
went treatment with misoprostol for EPF without history
of retained placenta between January 2011 and June 2012.
Excluded from both groups were non-singleton preg-
nancies, cases of scar pregnancy, patients with allergy to
prostaglandins and women who did not complete the full
protocol of medical treatment.

Early pregnancy failure was defined as missed abor-
tion or blighted ovum up to 13 weeks gestation. Diagno-
sis of missed abortion was made according to the criteria
established by Doubilet et al. [23]. Crown rump length
(CRL) of 7 mm and mean sac diameter of 25 mm with the
absence of cardiac activity on trans-vaginal ultrasound
(TVUS) were considered indicative of missed abortion.
Further criteria included absence of a visible heartbeat
over 2 weeks after a scan showing a gestational sac with-
out a yolk sac or over 11 days after a scan showing a ges-
tational sac with a yolk sac [23].

Confirmation of EPF was established by TVUS scan
performed in our medical center reviewed by a special-
ist in obstetrics and gynecology. According to our rou-
tine clinical pathway, following diagnosis each woman
was offered one of three options: expectant management,
surgical treatment (dilatation and curettage) or medical
treatment with vaginal misoprostol. Women were coun-
selled regarding benefits and risks of each option. Those
who opted for medical treatment with vaginal misopros-
tol were eligible for inclusion in the study.

Our department’s protocol for administration of miso-
prostol has been described previously [24]. In short, fol-
lowing examination by a gynecologist and receipt of
informed consent, 800 mcg of misoprostol (4 tablets of
Cytotec 200 mcg each) are placed in the posterior vagi-
nal fornix. All patients are asked to present again to the
hospital 48—72 h after treatment for an ultrasound scan.
If this ultrasound shows a gestational sac or endome-
trial thickness of above 20 mm, an additional dose of 800
mcg of misoprostol is administered in the same fashion
described above. Patients are then instructed to undergo
another ultrasound after two weeks or after the next
period and if there is still evidence of retained products
of conception, they are referred for surgical management.
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According to our department’s protocol, when the ges-
tational sac is present, women are referred to undergo
D&C as opposed to cases of increased endometrial thick-
ness for which operative hysteroscopy is the treatment of
choice.

Women in the study group had at least one case of
retained placenta following delivery during a previous
pregnancy. Retention of placental products included
the need for manual placental removal, partial placen-
tal evacuation requiring manual inspection of the uter-
ine cavity or retained products of conception diagnosed
during the post-partum period. Patients with any one of
these clinical scenarios were eligible for inclusion in our
study group. Diagnosis of placental retention was made
by the most senior physician in the labor and delivery
ward at the time. Diagnosis of post-partum retained
products of conception was confirmed with pelvic
ultrasound.

Data were retrieved from the electronic medical record
and included demographic, clinical and sonographic
characteristics such as age, gravidity, parity, previous
miscarriage, previous treatment with misoprostol, size of
gestational sac, fetal crown-rump length (CRL), presence
of fetal heart rate on ultrasound prior to diagnosis of EPF,
uterine position and treatment success.

The primary outcome was successful medical treatment
compared between women who had an event of retained
placenta and women who did not. Successful treatment
was defined as endometrial thickness of less than 20 mm
with no evidence of retained products of conception after
one or two doses of misoprostol.

Statistical analysis

To compare the study covariates chi-square and Fischer
exact test were used for categorical variables and the
Mann-Whitney test for continuous variables- all distri-
butions were different from normal. Logistic regression
was used for multivariate analysis adjusting for available
baseline characteristics. The statistical software package
SPSS 24.0 (SPSS Inc., Chicago, IL) was used for all data
analyses. We report odds ratios (OR), 95% confidence
interval (CI), and two-sided P values. P-values<0.05 were
considered statistically significant.

Results
A total of 271 patients with EPF were included in the
study. Mean age and parity of participants were 32.7£6.5
and 1.91+2.2, respectively. Two-hundred and thirty-three
women (86.0%) presented with missed abortion, and 38
(14.0%) with blighted ovum. Success rate after treatment
with misoprostol was 76.4%.

The study group included 34 women diagnosed with
EPF who had a previous case of retained placenta. The
control group included 237 women diagnosed with EPF
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Table 1 Demographic and obstetric characteristics of the study
population — patients with and without history of retained

placenta
Parameter No retained Retained pla- P
placenta centa (n=34) value
(n=237)
Age 326+6.5 328+5.1 0.90
Gravidity 36+28 47427 0.02
Parity 19+21 28+2.1 0.02
Number of past CS 03+0.8 03+06 0.87
Past missed abortion 07+12 09+13 032
Past D&C 0.25+0.64 0.38+0.82 0.28
Uterine position 093
Anteverted 122/161 (75.8)  10/13(76.9)
Retroverted 39/161 (24.2) 3/13(23.1)

Data presented as mean=SD, n(%) or n/N (%)

Note: CS, cesarean section; D&C, dilatation and curettage

Table 2 Current early pregnancy failure characteristics and
treatment outcomes

Parameter Noretained Retained P
placenta placenta  value
(n=237) (n=34)
Method of conception 0.086
Spontaneous 208/235 (88.5) 31/33(93.9)
[UI 5/235(2.1) 2/33 (6.1)
IVF 22/235(9.4) 0(0)
Week of gestation 94420 94+17 0.99
Week of gestation by US 6.8+13 68+12 0.98
Diagnosis 0.90
Missed abortion 204 (86.1) 29 (85.3)
Blighted ovum 33(13.9) 5(14.7)

229/232(98.7)
102/208 (49.0)
160/230 (69.6)

32/32(100) 0.52
21/32(65.6) 0.081
24/32 (75.0) 0.53

Presence of gestational sac
Presence of yolk sac
Presence of embryo

Presence of embryonic pulse 26/232(11.2)  0(0) 0.046
prior to diagnosis of EPF
Gestational sac size z axis-mm 208+12.1 224152 0.81
Gestational sac size width-mm 235+136 272+154 036
Gestational sac size length-mm 325+185 249+156  0.037
Embryo size according to CRL 89+0.7 103+1.7 047
Uterine size (weeks) 72+0.11 7.3+0.40 0.83
Bleeding at diagnosis 74 (31.2) 8/33(24.2) 041
Misoprostol treatment success 186 (78.5) 21(61.8) 0.032
Of patients with success- number 0.035
of doses of misoprostol

One 138/186 (74.2) 11/21 (52.4)

Two 48/186 (25.8) 10/21 (47.6)

Data presented as mean+SD, n(%) or n/N (%)

Note: 1UI, intrauterine insemination; IVF, in-vitro fertilization; US, ultrasound;
CRL, crown-rump length, EPF, early pregnancy failure

treated with misoprostol without such an event. A com-
parison of demographic and obstetric characteristics,
as well as miscarriage related parameters are summa-
rized in Tables 1 and 2. Women in the study group had
higher parity, gravidity, were less likely to have presence
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of embryonic heartbeat and had a smaller gestational sac
size length (mm) on TVUS. Regarding the primary out-
come, success rate after treatment with misoprostol was
found to be lower in the study group compared to the
control group (61.8% vs. 78.5%, p=0.032).

In the attempt to identify factors affecting misoprostol
treatment failure, a univariate analysis was performed
comparing successful vs. failed misoprostol treatment
(Table 3). Advanced age, gravidity, parity, and gestational
sac size length (mm) were associated with higher miso-
prostol treatment failure rate.

A logistic regression multivariate analysis was per-
formed in order to identify factors associated with miso-
prostol treatment failure (Table 4). Advanced age, parity
and history of manual lysis or retained placenta entered
the logistic regression model but did not reach statistical
significance.

Discussion

In this study we found that women with EPF who have
a history of retained placenta were at increased risk of
misoprostol treatment failure. However, following multi-
variate analysis this finding as well as other parameters
evaluated were no longer statistically significant.

Retained placenta following delivery may be complete
or partial. Treatment of complete retained placenta
entails manual removal of the placenta while partial
retention requires uterine cavity examination to remove
remaining placental tissue. When retained products of
conception are diagnosed during the post-partum period,
operative hysteroscopy is often the treatment of choice.

Several mechanisms have been suggested for retained
placenta. One of these includes dysfunctional contractil-
ity in which the retro-placental myometrium contracts
inadequately leading to failure of placental separation
during the third stage of labor [25, 26]. Misoprostol treat-
ment for EPF causes uterine contractions which often are
sufficient to achieve complete evacuation of uterine con-
tent. If uterine contractility is impaired, this may decrease
its ability to evacuate products of conception adherent to
the uterine wall. Although during the first trimester the
uterus is smaller with diminished contractile potential,
inherent contractile dysfunction may play a role in failure
of misoprostol during treatment of EPF.

Another possible mechanism for retained placenta is
abnormally invasive placenta which incorporates a spec-
trum of clinical scenarios such as adherent placenta and
placenta accreta. In this situation spontaneous placental
detachment is inhibited leading to partial or whole pla-
cental retention. First trimester abortion complicated by
placenta accreta is a rare event described in several case
reports [27, 28]. In recent years the concept of partial pla-
centa accreta has gained recognition during which only
part of the placenta may be pathologically adherent [29].
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Table 3 Demographic and clinical characteristics of the study
population — patients with success vs. failure of misoprostol
treatment

Parameter Success Failure P
(n=207) (n=64)
Age 322+62  3411+66 0.036
Gravidity 35425 44+33 0.026
Parity 1.8+19 26+29 0.009
Number of past CS 032+082 0314066 098
Past miscarriages 07112 078%+12 067
Past misoprostol courses 009+03 0.12+057 061
Past D&C 025+065 032+0.74 053
Uterine position 0.28
Anteverted 103/139 29/35
(74.1) (82.9)
Retroverted 36/139 6/35(17.1)
(25.9)

94+18 94+25 092
6.8+1.5 6.8+1.2 0.81

Week of gestation
Week of gestation by US

Diagnosis 0.10
Missed abortion 174 (84.1)  59(92.2)
Blighted ovum 33(15.9) 5(7.8)
Presence of gestational sac 200/203 61/61 (100) 0.34
(98.5)
Presence of yolk sac 89/183 34 /57 0.15
(48.6) (59.7)
Presence of embryo 139/201 45/61 049
(69.2) (73.8)
Presence of embryonic pulse prior ~ 21/203 5/61(82) 062
to diagnosis of EPF (10.3)
Gestational sac size length-mm 235+117 33432 <0.001
Embryo size according to CRL 89+79 95+101 072
Uterine size (weeks) 73+13 72+14 0.76
Bleeding at diagnosis 65 (31.4) 17 (26.6) 0.50

Data presented as mean=SD, n(%) or n/N (%)

Note: CS, cesarean section; D&C, dilation and curettage; US, ultrasound; CRL,
Crown-rump length; EPF, early pregnancy failure

Table 4 Multivariate logistic regression analysis for misoprostol
treatment failure

Parameter OR Lower Upper P
95%  95% value
cl Cl

Age 096 091 1.01 0.139

Parity 089 078 1.02 0.098

History of manual lysis/retained 209 096 4.54 0.061

placenta

This phenomenon could explain cases in which only part
of the placenta remains intra-uterine following deliv-
ery. Such partial invasive attachment may exist during
the first trimester, possibly hindering success of medical
treatment for EPF, though this hypothesis requires fur-
ther investigation.

To our knowledge this is the first study to assess the
association between retained placenta and success rate
of misoprostol treatment for EPF. Other strengths of the
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study include systematic collection of data, demographic
as well as sonographic parameters, a relatively large con-
trol group and substantial clinical relevance for caregiv-
ers treating women with EPF.

However, apart from its retrospective nature the study
has several limitations. The small study group may have
caused certain parameters to fall short of reaching statis-
tical significance. The control group was collected dur-
ing a relatively short time period compared to the study
group. However, we believe this had little effect on the
results given that treatment protocols and routine follow-
up have not changed in our department during the study
period.

Conclusion

In Conclusion, in this study we found women who had an
event of retained placenta to have decreased success rate
of treatment with misoprostol for EPF. However, this dif-
ference was no longer significant following multivariate
analysis. While we appreciate the results found here are
preliminary, we believe they may help clinicians counsel
women deliberating which treatment course to take fol-
lowing diagnosis of EPF. Future studies focusing on this
clinical scenario are needed and will most certainly add
to the sparse literature currently available.
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