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Objective: To examine the long-term complications and reproductive outcomes after the management of retained products of
conception (RPOC).
Design: Systematic review.
Setting: Not applicable.
Patient(s): Women suspected of RPOC who were subjected to medical therapy with misoprostol or surgical treatment.
Intervention(s): An electronic literature search was conducted in June 2015 using MEDLINE, EMBASE, and the Cochrane library. We
included clinical trials in which women were consecutively included, independent of their symptoms.
Main Outcome Measure(s): The prevalence of intrauterine adhesions (IUAs) and reproductive outcomes.
Result(s): No studies reporting on IUAs or reproductive indicators after medical management with misoprostol were found. We
included 10 cohort studies with poor to average methodological quality. Five cohort studies (n ¼ 339) reported IUAs in 22.4% (95%
confidence interval, 18.3%–27%) of women hysteroscopically evaluated. Significantly more IUAs were encountered after dilation
and curettage (D&C) compared with after hysteroscopic resection (HR): 30% vs. 13%. Incomplete evacuation was encountered in,
respectively, 29% and 1% of the D&C and HR cases. Similar conception, ongoing pregnancy, live-birth, and miscarriage rates were
reported after D&C and HR in six cohort studies (n ¼ 380), and there was a tendency toward earlier conception after HR. The
reproductive outcomes were not reported in relation to IUAs.
Conclusion(s): HR may be a preferable surgical treatment in women suspected of RPOC; fewer IUAs and incomplete evacuations are
encountered, while similar reproductive outcomes were reported compared with D&C. Confirmation of the observed effects is required,
and trials evaluating medical treatment with misoprostol as well as expectant management are
urgently needed. (Fertil Steril� 2016;105:156–64.�2016 by American Society for Reproductive
Medicine.)
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R etained products of conception
(RPOC) are estimated to compli-
cate approximately 1% of term

pregnancies and are probably more
common after miscarriage or termina-
tion of pregnancy (TOP) (1–4).

Diagnosing RPOC remains a major
clinical challenge (5). The existence of
RPOC may be suspected based on
clinical signs and ultrasound findings,
such as the presence of abnormal
bleeding, abdominal pain and/or

fever, a persisting dilated cervix, and
sonographic appearance of residual
placental or fetal tissue in the uterine
cavity or cervical canal (1, 6).

The management of women sus-
pected of RPOC is challenging because
there are no clearly defined diagnostic
criteria, evidence-based guidelines, or
treatment protocols, but obtaining an
accurate diagnosis is necessary (7).
Removal of RPOC is advised to stop
bleeding, avoid or eliminate infection,
and prevent serious long-term compli-
cations, such as intrauterine adhesions
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(IUAs) and infertility (1, 8). RPOC are histologically confirmed
in only 50%–88% of suspected cases (9–14).

Joseph Asherman described the etiology, frequency, and
symptoms of IUAs in 1948, which have since then been
known as the Asherman syndrome (15). The terms ‘‘IUAs’’
and ‘‘Asherman syndrome’’ are often used interchangeably,
although the syndrome requires signs and symptoms (16).
IUAs are thought to develop after trauma to the uterine cavity
by destruction of the basal layer, the regenerative reservoir of
the endometrium (17–19). In the healing process, theremay be
fusion between the injured opposing endometrial or
myometrial layers and, as a consequence, partial or
complete obliteration of the uterine cavity (18, 19).

IUAs can cause menstrual disturbances and infertility,
while pregnancy is frequently complicated by miscarriage,
ectopic pregnancy, abnormal placentation, fetal growth re-
striction, fetal anomalies, premature labor and delivery, and
postpartum hemorrhage (19–22). Estimates of the incidence
of IUAs after surgical treatment for RPOC are limited in
number, are complicated by the frequent lack of symptoms,
and have yielded varying results.

The most widely used treatment method for RPOC is dila-
tion and sharp, blunt, or suction curettage (D&C), although
medical treatment with misoprostol is increasingly being
applied. Hysteroscopic resection or evacuation (HR) has
emerged as a surgical alternative; retained tissue can be selec-
tively evacuated under vision by loop resection or morcella-
tion (23). Both HR and D&C are safe procedures that have a
low rate of short-term complications (6, 10, 13, 24).

We conducted a systematic review to determine the prev-
alence of IUAs and reproductive outcomes after medical or
surgical management in women with suspected RPOC, inde-
pendent of the pregnancy term.

MATERIALS AND METHODS
This systematic review was conducted in accordance with the
Preferred Reporting Items for Systematic Reviews and Meta-
Analyses guidelines. Institutional Review Board approval was
not obtained; all data were extracted from previously pub-
lished data.

Search Strategy

We searched the literature for published articles reporting
long-term complications, IUAs, and/or reproductive outcome
in women with suspected and surgical or medically treated
RPOC. The following terms were used in the title or abstract:
‘‘retained placenta’’, ‘‘retained trophoblastic tissue’’, ‘‘placenta
remnant’’, ‘‘curettage’’, ‘‘hysteroscopy’’, ‘‘uterine endoscopy’’,
‘‘hysteroscopic surgical procedure’’, ‘‘operative hysterosco-
py’’, ‘‘medical therapy’’, ‘‘medical management’’, and ‘‘miso-
prostol’’. The search terms were modified according to the
database requirements.

The following electronic databases were searched: MED-
LINE (1966 to June 2015), EMBASE (1974 to June 2015), and
Cochrane Central Register of Controlled Trials. The reference
list of the included studies was also hand searched for addi-
tional relevant studies.

Selection Procedure

Studies reporting the prevalence of IUAs and/or reproductive
outcome in women suspected and treated for RPOC were
considered for inclusion. Original articles had to be published
as full papers in peer-reviewed journals; only articles written
in English were included. Abstracts of conference presenta-
tions or dissertations, unpublished data, case reports, and
case series with fewer than 10 participants were not consid-
ered for inclusion.

Two authors (A.B.H. and H.A.) independently selected the
studies in a two-stage process. First, eligibility was assessed
on the basis of the title and abstract. In the second step, exam-
ination of the full manuscript was performed to determine
study eligibility. We attempted to contact authors when addi-
tional information was needed. For publications on the same
cohort, only the most up-to-date, complete study with rele-
vant data was included in this review.

Eligibility Criteria and Outcome Measures

RPOC describes residual trophoblastic tissue after miscarriage
or TOP in the first and second trimesters or after delivery.
Studies that consecutively included women after manage-
ment for RPOC were considered for inclusion. Only studies
in which at least half of a defined cohort of women who
had undergone medical treatment with misoprostol or surgi-
cal treatment (HR or D&C) for RPOC and were subsequently
evaluated hysteroscopically for IUAs, regardless of the pres-
ence of symptoms, were included in the assessment of the pri-
mary outcome.

The primary outcome was the prevalence, degree, and
extent of IUAs. Hysteroscopic evaluation for the presence of
IUAs was obligatory for the assessment of the primary
outcome. Because of the high frequency of false-positive
and diagnostic errors, hysterosalpingography, ultrasonogra-
phy, and sonohysterography are less suitable for accurate
detection of IUAs (21, 24, 25). For the reproductive
outcomes, all studies reporting on the reproductive outcome
(time to conception, conception rate, ongoing pregnancy/
live-birth rate, and miscarriage rate) that consecutively
included women, independent of the symptoms or perfor-
mance of second-look hysteroscopy, were included.

We included women after spontaneous or medically
treated miscarriages and after TOP, women after an incom-
plete D&C for miscarriage or TOP, and women suspected of
RPOC undergoing medical or surgical intervention after de-
livery. Women undergoing manual placental removal imme-
diately after labor were excluded.

Data Extraction

The following information was extracted from the included
articles: publication year; study design; inclusion and
exclusion criteria; women's characteristics; indication for
treatment; pregnancy preceding RPOC; interval to applied
therapy; treatment received; immediate complications;
rate, degree, and extent of IUAs; other intrauterine abnor-
malities recorded during hysteroscopy; duration and loss
to follow-up; and number of included women at each stage.
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