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bjective: To evaluate the impact of hysteroscopy for retained products of conception (RPOC) removal on surgical and

reproductive outcomes.

Data Sources: Electronic databases (MEDLINE, Scopus, ClinicalTrials.gov, SciELO, EMBASE, and the Cochrane Central

Register of Controlled Trials at the Cochrane Library) were searched from inception to March 2020.

Methods of Study Selection: Preferred Reporting Items for Systematic Reviews and Meta-Analyses and Meta-analysis of

Observational Studies in Epidemiology guidelines were followed. Medical Subject Headings terms and text words such as

“retained products of conception,” “placental remnants,” “placenta,” and “hysteroscopy” were used for the identification of rele-

vant studies. We included observational and randomized studies that analyzed surgical and/or reproductive outcomes of women

who underwent hysteroscopic removal of RPOC. The primary outcome was the complete resection rate after 1 procedure.

Tabulation, Integration, and Results: Twenty out of 245 studies were applicable, with data provided for 2112 women. The

pooled complete resection rate was 91% (95% confidence interval [CI], 0.83−0.96). The incomplete resection rate evaluated

was 7% (95% CI, 0.03−0.14), with a complication rate of 2% (95% CI, 0.00−0.04). Out of 1478 procedures, only 12 cases

(0.8%) of postsurgical intrauterine adhesions were reported. Regarding post-therapy fecundity, women attempting postoper-

ative conception had a clinical pregnancy rate of 87% (95% CI, 0.75−0.95), with a live birth rate of 71% (95% CI, 0.60

−0.81) and a pregnancy loss rate of 9% (95% CI, 0.06−0.12).
Conclusion: Hysteroscopy has a high rate of completely removing RPOC in a single surgical step, with low complication

rates. Subsequent fecundity seems reassuring, with appropriate clinical pregnancy and live birth rates. However, standardi-

zation of approach and comparative trials of different hysteroscopic approaches are needed. Journal of Minimally Invasive

Gynecology (2021) 28, 204−217. © 2020 AAGL. All rights reserved.
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“Retained products of conception” (RPOC) is defined as

the persistence of trophoblastic tissue or retained placenta

inside the uterine cavity after a pregnancy [1]. It can be

present after a vaginal or cesarean delivery of a newborn,

pregnancy loss, or medical or surgical voluntary pregnancy

termination. Approximately 6% of the pregnancies are

complicated by RPOC-related conditions, including infec-

tions and postpartum hemorrhage [2]. Most of the patients

with RPOC are symptomatic. Common symptoms include
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abnormal uterine bleeding, pelvic pain, and fever. If left

untreated, RPOC can have a negative impact on fertility

[3,4].

For almost a century, dilatation and blind removal

through sharp, blunt, or suction curettage (D&C) has been

used to surgically treat RPOC. However, blind techniques

are associated with complications such as heavy bleeding,

infections (endometritis and pelvic inflammatory disease),

and uterine perforation [5]. Moreover, persistent RPOC can

occur after a blind D&C. The incomplete removal of RPOC

can be evaluated by ultrasound. If, after the blind D&C, the

residual endometrial thickness is greater than 20-mm, an

unsuccessful or incomplete removal of RPOC is more likely

to have occurred [1].

In addition, a common adverse outcome associated with

D&C is intrauterine adhesion (IUA) formation. The inci-

dence of post-D&C IUA formation is estimated to be

between 15% and 40% [6]. The pathogenesis of IUA forma-

tion after D&C is related to damage of the basalis layer of

the endometrium, with the generation of intracavitary gran-

ulation tissue at the margins that fuse to form fibrous tissue

bridges. In the most severe cases, the uterine cavity may be

obliterated from synechiae without evidence of a functional

endometrium [7−9]. IUAs, also referred to as Asherman’s

syndrome, negatively affect reproductive outcomes, with

pregnancy loss of up to 90% and with subfertility superim-

posed on recurrent early pregnancy loss. Obstetric compli-

cations such as placenta accreta and other placentation

abnormalities and preterm delivery are common sequelae

of pregnancy experienced by women with IUAs [10,11].

Hysteroscopy is considered the gold standard for the

diagnosis and treatment of intrauterine disorders. Golden-

berg [12] in 1996 was the first to report the use of hysteros-

copy for RPOC, facilitating directed identification and

treatment. Over the last 10 years, several studies have been

conducted to evaluate the efficacy of hysteroscopy for the

treatment of RPOC. A variety of approaches to RPOC has

been reported. The aim of this systematic review and meta-

analysis was to summarize the literature on hysteroscopic

management of RPOC and analyze its effect on surgical

and reproductive outcomes.
Materials and Methods

Our meta-analysis was conducted in accordance with the

Preferred Reporting Items for Systematic Reviews and

Meta-Analyses (Supplemental Appendix 1) [13] and Meta-

analysis of Observational Studies in Epidemiology guide-

lines (Supplemental Appendix 2) [14]. The research protocol

was registered in the International Prospective Register of

Systematic Reviews database (number: CRD42020180768).

Study Search

The research protocol was defined a priori. It addressed

methods for searching the literature, including examining

articles, as well as data extraction and analysis. Electronic
databases (MEDLINE, Scopus, ClinicalTrials.gov, SciELO,

EMBASE, and the Cochrane Central Register of Controlled

Trials at the Cochrane Library) were searched from the

inception of each database to March 2020. The search terms

used were the following text words and Medical Subject

Headings (MeSH) terms: “retained products of conception”

or “placental remnants” or “placenta (MeSH)” and

“hysteroscopy (MeSH).” No restrictions for geographic

location were applied. Moreover, the reference lists of all

identified research articles were examined to identify stud-

ies not captured by electronic searches. The electronic

search as well as the eligibility of the identified studies

were independently assessed by 2 authors (G.R. and S.C.).

Disagreement was resolved by discussion with a third

reviewer (P.D.F.).
Primary and Secondary Outcomes

The primary outcome of this meta-analysis was the com-

plete resection rate (CRR). It was defined as the complete

removal of the visualized RPOC in 1 hysteroscopic proce-

dure, without the need for reintervention. The CRR was

evaluated in accordance with the absence of RPOC at fol-

low-up, including ultrasonography or diagnostic hysteros-

copy (depending on the methodology of the study). The

secondary outcomes were the following: incomplete resec-

tion rate (IRR), defined as incomplete removal of RPOC

that required at least 2 operative hysteroscopies; complica-

tion rate (CR), defined as surgical complications developed

during or after the procedure; and time between diagnosis

and treatment (TDT), defined as the time interval between

the RPOC diagnosis and complete resection of the disease.

Moreover, we evaluated the negative findings rate, defined

as histopathologic examination of the specimens retrieved

during hysteroscopy in which RPOC were not found.

The reproductive outcomes assessed after the resection

of RPOC were the following: live-birth rate (LBR), defined

as the birth of a living fetus after 24 weeks of gestational

age; clinical pregnancy rate (CPR), defined as ultrasono-

graphic visualization of 1 or more intrauterine gestational

sacs; and pregnancy loss rate (PLR), defined as a spontane-

ous pregnancy loss occurring before 24 weeks of gestation.
Risk of Bias

For observational studies suitable for this review, the

risk of bias in each included study was assessed using the

Newcastle-Ottawa Scale (NOS) criteria. According to the

NOS, each study is judged on 3 broad elements: the selec-

tion of study groups, the comparability of these groups, and

the ascertainment of the outcome of interest. Assessment of

the selection of a study includes the following criteria: eval-

uation of the representativeness of the exposed cohort,

selection of the nonexposed cohort, ascertainment of expo-

sure, and demonstration that the outcome of interest was

not likely to occur spontaneously at study initiation. The
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comparability of studies is assessed, including the evalua-

tion of the comparability of the cohorts on the basis of the

design or analysis. Moreover, the ascertainment of the out-

come of interest is evaluated, including the method of deter-

mining the outcome of interest, duration, and adequacy of

follow-up. According to the NOS, a study can be awarded a

maximum of 1 star for each numbered item within the

selection and outcome categories. A maximum of 2 stars

can be given for comparability. For randomized clinical tri-

als, the risk of bias in each included study was assessed by

using the criteria outlined in the Cochrane Handbook for

Systematic Reviews of Interventions [15]. Seven domains

related to risk of bias were assessed in each included trial

because there is evidence that these issues are associated

with biased estimates of treatment effect: (1) random

sequence generation; (2) allocation concealment; (3) blind-

ing of participants and personnel; (4) blinding of outcome

assessment; (5) incomplete outcome data; (6) selective

reporting; and (7) other bias. Reviews of authors’ judg-

ments were categorized as “low risk,” “high risk,” or

“unclear risk” of bias [14]. Risk of bias assessment was

independently assessed by 3 authors (J.C., A.S., and C.S.

A.). Disagreement was resolved by discussion with a fourth

reviewer (S.C.). The potential for publication bias was eval-

uated graphically using the funnel plot.
Statistical Analysis

Two authors conducted the data analysis in an indepen-

dent manner using Review Manager 5.3 (The Nordic

Cochrane Centre 2014, Copenhagen, Denmark) and Stata

14.1 (StataCorp LLC, College Station, TX).

In a conservative approach, we considered the “main

results” the random effect estimates of event proportion,

allowing for variation of true proportion across studies.

This was calculated by means of the method of DerSimo-

nian and Laird. After application of the Freeman-Tukey

double arcsine transformation to stabilize variances, the

pooled estimate was calculated. The confidence interval

(CI) was calculated using the exact method. Using the Hig-

gins I2 index, heterogeneity was quantified to depict the per-

centage of total variation across the studies that could be

related to heterogeneity itself rather than by chance. In our

meta-analysis, I2 values of 25%, 50%, and 75% were used

as cutoff points for low, moderate, and high degrees of het-

erogeneity. All the other proportions, with a relative CI,

were analyzed using the same approach or as relative risk

(RR).
Results

Study Characteristics

Two-hundred forty-five studies were originally identified

through the database search. Of these, 32 were removed as

duplicates. After title and abstract screening, 192 studies
were removed as case reports (53 records), review articles

(28 records), or out-of-topic research articles (133 records).

The excluded articles, with reasons for their exclusion, are

described in Supplemental Appendix 3. Twenty-one studies

were selected, of which 1 was removed for being a study pro-

tocol without published results. Twenty studies [2,5,16−33],
with a total of 2112 participants, were included in quantita-

tive synthesis and meta-analysis (Fig. 1). Seventeen studies

(85%) were retrospective analyses of women who had under-

gone hysteroscopic treatment of RPOC. One trial [24] had a

randomized controlled design and compared hysteroscopic

morcellation of RPOC with resectoscopic loop resection.

Two studies [5,20] were retrospective cohort studies compar-

ing hysteroscopy and D&C for the removal of RPOC. The

results of quality assessment for the 19 non−randomized

controlled trial studies are shown in Supplemental Table 1,

whereas the risk of bias for the randomized trial is depicted

in Supplemental Table 2. Publication bias was not apparent

by means of funnel plot analysis (Supplemental Fig. 1). Eight

studies reported both surgical and postsurgical reproductive

outcomes. Eight studies [2,16,17,19,22,24,26,33] reported

surgical outcomes only, whereas 4 [5,25,29,30] evaluated

only reproductive outcomes. Three studies included only

RPOC after vaginal delivery (VD) or cesarean section (CS)

[20,22,27]. Seventeen out of 20 studies evaluated RPOC

identified after pregnancy loss or term deliveries. Nine hun-

dred sixty-six women (46%) experienced RPOC after a VD

or CS, whereas 1136 patients (54%) experienced RPOC after

having a pregnancy loss (Table 1).

Regarding hysteroscopic resection, 20% (4/20) of the

studies were conducted in an outpatient setting (the patients

were discharged the same day of the procedure) under gen-

eral or local anesthesia; 20% (4/20) were carried out in the

office without anesthesia; whereas 60% (12/20) were per-

formed in the operating room (OR) (Table 1). Regarding

instrumentation used for the removal of RPOC, 10 studies

(50%) used a 26 Fr resectoscope with the “cold loop” tech-

nique (avoiding the use of energy); 6 (30%) used hystero-

scopic morcellators; and in 4 (20%) studies, a 5-mm

hysteroscope with bipolar electrodes and 5 Fr polyp forceps

and scissors were used (Table 1).

Regarding postsurgical follow-up, in most of the cases,

which account for 68% (1438/2112) of the procedures,

RPOC identification was through second-look hysteros-

copy, whereas in the other 32% (674/2112), the presence or

absence of residual retained tissue was evaluated using

ultrasonography or other diagnostic techniques.
Surgical Outcomes

The CRR of RPOC in a single hysteroscopic procedure

was 91% (95% CI, 0.83−0.96; I2 = 94%) (Fig. 2). The

pooled IRR evaluated was 7% (95% CI, 0.03−0.14;
I2 = 92%) (Fig. 3). Concerning intra- and postoperative

complications, the pooled CR was 2% (95% CI, 0.00−0.04;
I2 = 78%) (Fig. 4).



Fig. 1

Flow diagram of studies included in the systematic review and meta-analysis.

Vitale et al. Hysteroscopic Removal of Retained Products of Conception 207
Regarding the 16 studies that reported surgical out-

comes, 9 did not report any complications. Macek et al [26]

reported 12 cases of mild to moderate bleeding (50 mL

−200 mL) and 2 vasovagal reactions that had no conse-

quences on the CRR. Sonnier et al [32] observed 10 cases

of heavy uterine bleeding (more than 200 mL) and 7 uterine

perforations that needed subsequent laparoscopic manage-

ment, for a total of 17 cases with complications out of 22 of

the incomplete interventions. Six procedures were compli-

cated by perforation, fluid overload, or cervical laceration

in the series reported by Smorgick et al [2] and were part of

the 11 incomplete procedures. Hamerlynck et al [33]

reported 6 uterine perforations, 1 hemorrhage, 1 postopera-

tive fever, and 1 case of abdominal pain. Of these, only 5
procedures were declared as incomplete. In summary,

17.5% (28/160) of the incomplete procedures and 2% (28/

1478) of the overall operations were related to complica-

tions. There were no significant differences between com-

plications in the studies that compared different

instrumentations and techniques [5,20,24].

Only 12 cases (0.8%; 12/1478 procedures) of

Asherman’s syndrome were reported. Evaluation of the

pooled negative findings rate showed that subsequent his-

topathologic examination did not find any trophoblastic

tissue in 11% of the cases (95% CI, 0.05−0.20; I2 = 95%)

(Fig. 5). Mean TDT was reported by 11 studies [5,16−18,
23,24,26,28,30,32,34]. It ranged from 37 days [5] to

109.2 days [18] (Table 1).



Table 1

Main characteristics of the studies included in quantitative analysis

Author, year Study period Location Study design Case

number

Median

age

Setting Anesthesia OR/In

office

Treatment RPOC after

VD or CS

RPOC

after PL

Mean TDT (d)

Macek et al [29],

2019

2012−2015 Slovenia Retrospective 101 31.8 Outpatient None In office TruClear 5-mm (15 Fr) mechanical morcellator

(Medtronic, Minnesota, MN)

75 26 57

Jimenez et al

[31], 2009

2001−2008 Spain Retrospective 84 32 Outpatient None In office 5-mm (15 Fr) hysteroscope + instruments 37 47 NA

P�erez-Medina

et al [28], 2014

2004−2014 Spain Retrospective 185 32 Outpatient None In office 5-mm (15 Fr) hysteroscope + instruments 28 157 40

Herman et al [30],

2018

2011−2015 Israel Retrospective 178 30.5 Inpatient General OR 8-mm (24 Fr) resectoscope 85 93 52

Ben-Ami et al [5],

2014

2000−2010 Israel Retrospective 83 30.5 Inpatient General OR 8-mm (24 Fr) resectoscope vs D&C 50 33 37

Capmas et al [18],

2018

2012−2014 France Retrospective 114 33.5 Inpatient Local OR 8-mm (24 Fr) resectoscope 30 84 109.2

Ansari et al [17],

2018

2013−2018 Iran, Italy Retrospective 52 36 Inpatient General OR 8-mm (24 Fr) intrauterine Bigatti shaver (Karl

Storz, Tuttlingen, Germany)

5 47 54.2

Cohen et al [20],

2001

1997−2000 United States Retrospective 70 NA Inpatient General OR 8-mm (24 Fr) resectoscope vs D&C 19 51 NA

Alonso Pacheco

et al, 2019 [16]

2008−2017 Spain Retrospective 40 35.92 Inpatient General OR 8-mm (24 Fr) resectoscope 11 29 69

Georgiou et al

[22], 2018

2017−2018 UK Retrospective 7 30 Outpatient Local OR 8-mm (24 Fr) MyoSure hysteroscopic

morcellator (Hologic, Inc., Marlborough, MA)

7 0 NA

Golan et al [23],

2011

2001−2007 Israel Retrospective 159 NA Inpatient General OR 8-mm (24 Fr) resectoscope 51 108 60.2

Hamerlynck et al

[24], 2016

2011−2015 Belgium,

Netherlands

RCT 84 NA Outpatient General or local OR 8-mm (24 Fr) TruClear

8.0 mechanical morcellator vs

8-mm (26 Fr) resectoscope

48 36 70

Ikhena et al [25],

2016

2004−2014 United States Retrospective 111 35 Inpatient General OR 8-mm (24 Fr) resectoscope 40 71 NA

Legendre et al

[27], 2014

2001−2011 France Retrospective 12 37.3 Outpatient General OR 8-mm (24 Fr) resectoscope 12 0 NA

Smorgick et al,

2019 [2]

2013−2018 Israel Retrospective 358 35.9 Inpatient General OR 8-mm (24 Fr) resectoscope 216 142 54

Sonnier et al [32]

2017

2008−2011 France Retrospective 115 32.9 Inpatient General OR 8-mm (24 Fr) resectoscope 30 85 49

van Wessel et al

[29], 2019

2018−2018 Belgium,

Netherlands

Retrospective 86 33 Outpatient General or local OR 8-mm (24 Fr) TruClear 8.0 vs 8-mm (26 Fr)

resectoscope

49 37 NA

Cohen et al [19],

2017

2011−2014 Israel Retrospective 108 32.6 Outpatient None In office 5-mm (15 Fr) hysteroscope + instruments 108 0 NA

Faivre et al [21],

2009

1999−2006 France Retrospective 50 32.5 Inpatient General or local OR 8-mm (26 Fr) resectoscope 8 42 NA

Hamerlynck et al,

2013 [33]

2005−2010 Belgium,

Netherlands

Retrospective 105 34 Inpatient General or local OR 8-mm (24 Fr) TruClear 8.0 mechanical morcellator 57 48 NA

CS = cesarean section; D&C = dilatation and curettage; NA = not available; OR = operating room; PL = pregnancy loss; RCT = randomized controlled trial; RPOC = retained products of conception; TDT = time between diagnosis and

treatment; VD = vaginal delivery.
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Fig. 2

Forest plot for complete resection rate. CI = confidence interval; ES = effect size.
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Reproductive Outcomes

Women who tried to conceive after surgery had a CPR

of 87% (95% CI, 0.75−0.95; I2 = 92%) (Fig. 6). From these

pregnancies, the resulting LBR was 71% (95% CI, 0.60

−0.81; I2 = 84%) (Fig. 7), and the pooled PLR was 9%

(95% CI, 0.06−0.12; I2 = 17%) (Fig. 8).
Hysteroscopy vs D&C

Regarding the 2 studies comparing hysteroscopy with

blind D&C, [5,20], the IRR was reported only by Cohen

et al [20], showing 0% (0/46) for inpatient hysteroscopy

compared with 12.5% (3/24) for D&C that required

reintervention. Therefore, the CRR was 100% for hys-

teroscopy vs 77.5% for D&C. The operators’ skills

were comparable. Complications were absent in both

groups.

Concerning fertility issues, the PLR for hysteroscopic

resection did not significantly differ from that for D&C (17/

97 vs 14/113; RR 1.31; 95% CI, 0.49−3.46), as well as that
for CPR (97/100 vs 104/110; RR 1.13; 95% CI, 0.58−2.22)
and LBR (77/97 vs 90/104; RR 0.92; 95% CI, 0.81−1.04).
Meta-regression and Subgroup Analyses

Statistical heterogeneity with high inconsistency

(I2 >75%) for the CRR was noted. To reduce the inconsis-

tency and explain the differences among the trials for this

primary outcome, the potential sources of heterogeneity

among the studies were assessed by means of a meta-regres-

sion analyses on predefined subgroups used in the assay.

Meta-regression analysis assessed setting (outpatient/inpa-

tient), use of anesthesia (none/local or general), size of the

device (24 Fr [8-mm])/smaller than 24 Fr), and type of resec-

tion (cold loop/mechanical retrieval) as potential sources.

Analysis showed that setting (p <.001), use of anesthesia

(p = .001), and size of the device (p = .015) were significant

sources of heterogeneity (meta-regression p <.05). However,
using the cold loop technique relative to mechanical tissue

removal of RPOC did not result in a statistically significant

shift in treatment outcomes (p = .263)



Fig. 3

Forest plot for incomplete resection rate. CI = confidence interval; ES = effect size.
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Meta-regression analysis showed no relationship

between the TDT and all the evaluated surgical outcomes,

including CRR (p = .06), IRR (p = .07), and CR (p = .78).

Regarding reproductive issues, the TDT did not influence

subsequent fertility because no correlation to PLR (p = .86),

CPR (p = .79), or LBR (p = .77) was noted.
RPOC Developed after Vaginal or Cesarean Delivery

We conducted a subgroup analysis related to the tim-

ing of RPOC (after previable pregnancy loss relative to

postpartum). Three studies [20,22,27] evaluated only

post-VD or -CS RPOC. Limiting the analysis to postde-

livery RPOC reduced between-study heterogeneity from

high (I2 >75%) to low (I2 = 0%). The pooled CRR was

71% (95% CI, 0.41−0.94; I2 = 0%), with a significant

decrease related to the overall CRR (RR 0.75; 95% CI,

0.66−0.85); meanwhile, the IRR was 14% (95% CI,

0.08−0.22; I2 = 0%). Incomplete procedures were signifi-

cantly higher in postdelivery procedures (RR 1.53; 95%

CI, 1.01−2.32). No complications were reported by any

subgroup within these 3 studies.
Discussion

Our systematic review and meta-analysis show that the

hysteroscopic approach to the patient diagnosed with

RPOC is effective and safe, completely resecting the patho-

logic condition in a single procedure in 91% of the cases,

and having low rates of complications, infection, and IUA

formation. Moreover, women who tried to conceive after

the procedure had a high rate of fertility and live births,

with a low rate of subsequent pregnancy loss.

To date, there is no agreed-upon standard approach to

RPOC. Blind D&C is still the most widely used first-line

method of managing ultrasound-diagnosed RPOC. How-

ever, blind curettage in an area without RPOC can trauma-

tize the endometrium’s stratum basale without benefit,

while creating risk for IUAs [35,36].

As technology has evolved, clinical practice should

evolve as well. A century ago, the management of RPOC

under direct visualization was not realistic (Fig. 9). How-

ever, blind D&Cs for RPOC, postpartum hemorrhage, and

more may need to be reconsidered because the complica-

tions are inversely proportional to visualization. Incomplete

curettage increases the risk for repeat surgery, and



Fig. 4

Forest plot for complication rate. CI = confidence interval; ES = effect size.
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excessive curettage increases the risk for both IUA forma-

tion and endometrial and myometrial trauma, leading to

increased bleeding. Both complications derive from gener-

alized and blind curettage rather than focused and visual-

ized approaches [37]. The hysteroscopic technique, with

targeted removal of the pathologic condition, minimizes

trauma to the healthy endometrium, with both short- and

long-term potential benefits [5,20,37]. The safety and feasi-

bility of hysteroscopic resection, relative to blind D&C, are

increasingly accepted for most forms of intrauterine patho-

logic conditions. However, RPOC remain an exception,

where directed resection is often an alternative approach

rather than common practice.

There are several advantages in choosing hysteroscopy

over blind curettage for RPOC. As previously noted, intui-

tion and data support visualized removal relative to blind

removal of the pathologic condition to reduce intraopera-

tive and postoperative complications [38,39]. This principle

extends to RPOC, where the risk for complications was sig-

nificantly lower with hysteroscopy. Moreover, costs can be

reduced through office hysteroscopic management relative

to D&C in the OR through reduced facility- and anesthesia-

associated costs [40−42]. Supporting this view, this meta-
analysis found RPOC leading to IUA formation after hys-

teroscopic management in only 9 cases out of 1323 proce-

dures (0.07%). According to a recent review, the true

incidence of IUAs after blind D&C may be as high as 15%

to 40% [6]. However, it should be noted that D&C is often

performed in an emergency setting, where the predisposi-

tion to IUAs is higher because the endometrium is more

damage-prone and the chance of infection might be higher.

It is remarkable that a possible 150- to 400-fold reduction

of IUA incidence could be achieved by choosing a targeted

hysteroscopic removal over blind techniques [39]. These

findings suggest the rarity of creating adhesions after hys-

teroscopic cold loop resection or mechanical removal of

RPOC. In fact, the method of pathologic condition removal

may influence the risk of de novo adhesions. The latest

American Association of Gynecologic Laparoscopists Prac-

tice Report on IUAs states that the incidence of IUAs is

higher for blind techniques (i.e., D&C) relative to surgery

under direct visualization (i.e., hysteroscopy) for the

removal of pregnancy-related pathologic conditions [39].

The extent of RPOC, ranked using the Gutenberg classi-

fication, was reported by 1 study [16]. Regarding the treat-

ment of moderate and severe pathologic conditions,



Fig. 5

Forest plot for negative findings rate. CI = confidence interval; ES = effect size.
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hysteroscopic resection showed high efficacy. However,

severe RPOC required the use of monopolar energy during

surgery to achieve hemostasis, but monopolar energy was

not used for cutting and resecting the pathologic conditions

and was not associated with subsequent IUAs [16].

As hysteroscopic procedures continue to move to the

office setting, with higher-quality and smaller-diameter

operative hysteroscopes available, this has lowered the

threshold for offering a hysteroscopic approach over a blind

procedure for the management of patients with RPOC.

Given that office hysteroscopy can be safely performed

without anesthesia, with 91% of the patients reporting mild

to no discomfort, we are likely to see a more widespread

use of this approach in the future for the management of

patients with RPOC [43−45]. Four [19,26,28,31] of the 20

studies included in this review looked at office hysteros-

copy for RPOC. Their findings demonstrated that 95.7% of

the procedures could be completed in the office, with only

19 of 435 procedures needing to be performed in the OR to

safely complete the procedure. Although office hysteros-

copy was associated with a higher rate of 2-step removal of

RPOC—24.6% (107/435) vs 5.1% (53/1043) for cases per-

formed in the OR—this is to be expected for the context

with typically smaller−caliber instruments and not having
anesthesia. Moreover, patients needing a second hysteros-

copy had few complications (23/435, 5.3%) and a low post-

surgical IUA rate (3/435, 0.7%).

Despite this meta-analysis showing that most of the

RPOC resections were effectively managed in a single step,

9% of the procedures still remained incomplete. The rea-

sons driving these findings can be found through analyzing

the IRR. In fact, 2 studies [28,31] with the highest rates of

incomplete procedures accounted for 51% (81/160) of the

incomplete resections. These 2 trials were both performed

in the office setting without anesthesia. P�erez-Medina et al

[28] reported that when procedures lasted longer than 30

minutes, they were suspended and completed in a second

surgical step owing to decreased patient tolerance of the

procedure or owing to the excessive size of RPOC. In fact,

in the case of larger placental remnants, it might be difficult

to perform a satisfying resection in 1 step, similar to hyster-

oscopic resection of large grade 1 or grade 2 uterine myo-

mas. Concerning Jimenez et al [31], the study was carried

out between 2001 and 2008. In the subsequent decade, hys-

teroscopic instrumentation for in-office treatment has been

meaningfully improved, with clearer visualization, greater

equipment durability, and additional approaches to

removal, including morcellation [44]. However, it is



Fig. 6

Forest plot for clinical pregnancy rate. CI = confidence interval; ES = effect size.
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important to emphasize that the 9% IRR does not seem to

relate to missed pathologic conditions, but instead to delib-

erate choices that related to patient safety and satisfaction.

If patient tolerance, clinical circumstances, and techno-

logic constraints were the driving forces behind incomplete

resection, this raises several issues. First, there are impor-

tant differences between incomplete resection with hyster-

oscopy and D&C, where one is more likely to know of

incomplete resection with visualization relative to a blind

procedure. Choosing to terminate a procedure because of

safety and patient discomfort is appropriate in the office,

particularly when a hysteroscopy was not planned as opera-

tive but converted from diagnostic under a see-and-treat

approach. Prompt follow-up for completion in these cir-

cumstances has very different implications for progression

of the pathologic condition relative to incomplete proce-

dures with D&C, where a missed diagnosis can lead to pro-

longed bleeding as well as infection of RPOC [37,46].

Second, as understanding improves for what drives incom-

plete procedures after operative hysteroscopy, clinicians

will have a better sense of what can be achieved in the

office relative to the OR and will turn to approaches and tech-

nology better suited for patient conditions. If hysteroscopic

management of RPOC is relatively new, whereas curettage
has been used for more than a century, there is often greater

opportunity to refine relatively new approaches than estab-

lished ones, suggesting that incomplete procedure rates will

likely improve with more widespread use and greater data

availability.

A critical issue of RPOC is related to the true presence of

trophoblastic tissue in the uterine cavity. Neither clinical

nor sonographic parameters have been associated with his-

topathologic confirmation of trophoblastic tissue [1]. Our

meta-analysis found that in 11% of the procedures, there

was no trophoblastic material at histopathologic examina-

tion. However, Herman et al [1] reported that the surgeon’s

impression of the kind of tissue and its size are the 2 most

important factors for confirming intracavitary RPOC, show-

ing the need of performing at least a diagnostic hysteros-

copy.

One of the most concerning problems for RPOC man-

agement is the TDT, which may lead to harmful reproduc-

tive outcomes and increased chance of infection. Two

recent studies conducted by Tarasov et al [46] and Melcer

et al [47] found that the TDT for RPOC did not influence

subsequent fertility, with similar pregnancy rates between

late and early resection [46,47]. These conclusions are in

accordance with our meta-analysis findings, in which



Fig. 7

Forest plot for live-birth rate. CI = confidence interval; ES = effect size.
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changes in the TDT were not significantly related to the

CPR, LBR, and PLR. Moreover, the TDT was not signifi-

cantly related to surgical outcomes. Although not statisti-

cally significant, it should be noted that the 2 studies with

the highest TDT also had the highest number of postopera-

tive complications [18,33], suggesting the importance of a

timely intervention.

We recognize several limitations of this systematic

review and meta-analysis. First, there is 1 systematic

review and meta-analysis previously published in 2014

[48]. However, this 2014 publication included only

5 studies and 326 cases, whereas between 2014 and 2020

15 studies on hysteroscopic resection of RPOC were pub-

lished, greatly increasing the data available for this topic

and enhancing the value of an up-to-date systematic

review and meta-analysis. The second limitation concerns

the study heterogeneity for defining complete RPOC

resection because in most of the included papers a fol-

low-up hysteroscopy was performed routinely, but a

smaller subset used sonography for confirmation. Third,

it was not feasible to distinguish between early and late

pregnancy losses because only 2 of the included studies

reported such a difference, with no differences between
the 2 groups [21,25]. Moreover, the research articles

selected for this review did not report any subcategoriza-

tion regarding women with other fertility issues in addi-

tion to RPOC. This limitation should be accounted for in

future research because reproductive outcomes might be

different in patients with superimposed subfertility or

recurrent pregnancy loss. In addition, most of the ana-

lyzed studies did not separate RPOC of the first trimester

pregnancy loss from RPOC that occurred after VD or

CS. Subgroup analysis of postdelivery RPOC studies

showed reduced CRR and IRR related to overall data,

showing that RPOC occurring after birth could represent

a separate issue with different outcomes. Finally, addi-

tional potential limitations of this systematic review and

meta-analysis should be noted. One is the continued scar-

city of randomized studies or prospective studies because

only 1 RCT was eligible, as well as the lack of informa-

tion regarding OR time, operator skills, and procedure

costs in studies that compared different procedures

(D&C vs hysteroscopy) or instrumentations (morcellators

vs cold loop). In addition, heterogeneity in follow-up as

well as lack of standardized protocols for preoperative

diagnosis, operative procedures, and postsurgical



Fig. 8

Forest plot for pregnancy loss rate. CI = confidence interval; ES = effect size.
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management of women can be a limitation, although such

variability is inherent to many meta-analyses. Despite

these issues, this systematic review and meta-analysis

incorporated an approximately 4-fold increase in
Fig. 9

Hysteroscopic view of retained products of conception.
available studies (from 5−18) and a 6-fold increase in

the number of participants (from 326−2112) relative to

the existing literature, providing clearer data-based

insight into the surgical and reproductive outcomes for

hysteroscopic management of RPOC.
Conclusion

Hysteroscopic management of RPOC is effective and

safe. More than 90% of the cases require only a single

procedure. Postsurgical complications are uncommon,

and IUAs occur only after 0.8% of the procedures. Of

the patients who desired future fertility, 90% achieved a

subsequent pregnancy after having RPOC treated with

hysteroscopy, and only 9% had early or late pregnancy

loss. However, to achieve satisfying outcomes, a short

TTD is necessary. Future research will benefit from

directly comparing different hysteroscopic instrumenta-

tions, as well as better characterizing variations in set-

ting and technique. Nevertheless, the preponderance of

existing evidence shows that despite heterogeneous man-

agement, patients undergoing hysteroscopic treatment of

RPOC are likely to have complete resolution, a low

rate of complications, and a reassuring rate of future

fertility.



216 Journal of Minimally Invasive Gynecology. Vol 28, No 2, February 2021
Supplementary materials

Supplementary material associated with this article can

be found in the online version at https://doi.org/10.1016/j.

jmig.2020.10.028.
References

1. Ganer Herman H, Kogan Z, Dabas A, et al. Clinical and sonographic

findings in suspected retained trophoblast: correlation with histologi-

cal findings. Isr Med Assoc J. 2018;20:761–764.

2. Smorgick N, Ayashi N, Levinsohn-Tavor O, Wiener Y, Betser M,

Maymon R. Postpartum retained products of conception: retrospective

analysis of the association with third stage of labor placental complica-

tions. Eur J Obstet Gynecol Reprod Biol. 2019;234:108–111.

3. Borghi C, Scutiero G, Iafelice I, et al. Complete work-up for the man-

agement of retained products of conception. Ital J Gynaecol Obstet.

2019;31:19–28.

4. Russo JA, DePi~neres T, Gil L. Controversies in family planning:

retained products of conception. Contraception. 2012;86:438–

442.

5. Ben-Ami I, Melcer Y, Smorgick N, Schneider D, Pansky M, Halperin

R. A comparison of reproductive outcomes following hysteroscopic

management versus dilatation and curettage of retained products of

conception. Int J Gynaecol Obstet. 2014;127:86–89.

6. Dreisler E, Kjer JJ. Asherman’s syndrome: current perspectives on

diagnosis and management. Int J Womens Health. 2019;11:191–198.

7. Robinson JK, Colimon LM, Isaacson KB. Postoperative adhesiolysis

therapy for intrauterine adhesions (Asherman’s syndrome). Fertil

Steril. 2008;90:409–414.

8. Valle RF, Sciarra JJ. Intrauterine adhesions: hysteroscopic diagnosis,

classification, treatment, and reproductive outcome. Am J Obstet

Gynecol. 1988;158:1459–1470.

9. Orhue AA, Aziken ME, Igbefoh JO. A comparison of two adjunctive

treatments for intrauterine adhesions following lysis. Int J Gynaecol

Obstet. 2003;82:49–56.

10. Fernandez H, Al-Najjar F, Chauveaud-Lambling A, Frydman R,

Gervaise A. Fertility after treatment of Asherman’s syndrome stage 3

and 4. J Minim Invasive Gynecol. 2006;13:398–402.

11. Khan Z, Goldberg JM. Hysteroscopic management of Asherman’s

syndrome. J Minim Invasive Gynecol. 2018;25:218–228.

12. Goldenberg M, Schiff E, Achiron R, Lipitz S, Mashiach S. Managing

residual trophoblastic tissue. Hysteroscopy for directing curettage. J

Reprod Med. 1997;42:26–28.

13. Moher D, Liberati A, Tetzlaff J, Altman DG, PRISMA Group. Pre-

ferred reporting items for systematic reviews and meta-analyses: the

PRISMA statement. J Clin Epidemiol. 2009;62:1006–1012.

14. Stroup DF, Berlin JA, Morton SC, et al. Meta-analysis of observa-

tional studies in epidemiology: a proposal for reporting. meta-analysis

of observational studies in epidemiology (MOOSE) group. JAMA.

2000;283:2008–2012.

15. Higgins JPT, Green S, Cochrane collaboration. Cochrane Handbook

for Systematic Reviews of Interventions. Chichester, England. Hobo-

ken, NJ: WileyBlackwell; 2008, 649.

16. Alonso Pacheco L, Timmons D, Saad Naguib M, Carugno J. Hystero-

scopic management of retained products of conception: asingle center

observational study. Facts Views Vis Obgyn. 2019;11:217–222.

17. Ansari SH, Bigatti G, Aghssa MM. Operative hysteroscopy with the

Bigatti shaver (IBS) for the removal of placental remnants. Facts

Views Vis Obgyn. 2018;10:153–159.

18. Capmas P, Lobersztajn A, Duminil L, Barral T, Pourcelot AG, Fernan-

dez H. Operative hysteroscopy for retained products of conception:

efficacy and subsequent fertility. J Gynecol Obstet Hum Reprod.

2019;48:151–154.

19. Cohen A, Cohen Y, Sualhi S, Rayman S, Azem F, Rattan G. Office

hysteroscopy for removal of retained products of conception: can we
predict treatment outcome. Clin Exp Obstet Gynecol. 2017;44:683–

685.

20. Cohen SB, Kalter-Ferber A, Weisz BS, et al. Hysteroscopy may be the

method of choice for management of residual trophoblastic tissue. J

Am Assoc Gynecol Laparosc. 2001;8:199–202.

21. Faivre E, Deffieux X, Mrazguia C, et al. Hysteroscopic management

of residual trophoblastic tissue and reproductive outcome: a pilot

study. J Minim Invasive Gynecol. 2009;16:487–490.

22. Georgiou D, Tranoulis A, Jackson TL. Hysteroscopic tissue removal

system (MyoSure) for the resection of polyps, sub-mucosal leiomyo-

mas and retained products of conception in an out-patient setting: a

single UK institution experience. Eur J Obstet Gynecol Reprod Biol.

2018;231:147–151.

23. Golan A, Dishi M, Shalev A, Keidar R, Ginath S, Sagiv R. Operative

hysteroscopy to remove retained products of conception: novel treat-

ment of an old problem. J Minim Invasive Gynecol. 2011;18:100–103.

24. Hamerlynck TW, van Vliet HA, Beerens AS, Weyers S, Schoot BC.

Hysteroscopic morcellation versus loop resection for removal of pla-

cental remnants: a randomized trial. J Minim Invasive Gynecol.

2016;23:1172–1180.

25. Ikhena DE, Bortoletto P, Lawson AK, et al. Reproductive outcomes

after hysteroscopic resection of retained products of conception. J

Minim Invasive Gynecol. 2016;23:1070–1074.

26. Jakopi�c Ma�cek K, Blaganje M, Kenda �Suster N, Drusany Stari�c K,

Kobal B. Office hysteroscopy in removing retained products of con-

ception - a highly successful approach with minimal complications. J

Obstet Gynaecol. 2020;40(8):1122–1126.

27. Legendre G, Zoulovits FJ, Kinn J, Senthiles L, Fernandez H. Conser-

vative management of placenta accreta: hysteroscopic resection of

retained tissues. J Minim Invasive Gynecol. 2014;21:910–913.

28. P�erez-Medina T, Sancho-Sa�uco J, R�ıos M, et al. Hysteroscopy in preg-

nancy-related conditions: descriptive analysis in 273 patients. J Minim

Invasive Gynecol. 2014;21:417–425.

29. van Wessel S, Coryn N, van Vliet H, Schoot B, Weyers S, Hamerlynck

T. Reproductive and obstetric outcomes after hysteroscopic removal of

retained products of conception. J Minim Invasive Gynecol.

2020;27:840–846.

30. Ganer Herman H, Kogan Z, Tairy D, et al. Pregnancies following hys-

teroscopic removal of retained products of conception after delivery

versus abortion. Gynecol Obstet Invest. 2018;83:586–592.

31. Jim�enez JS, Gonzalez C, Alvarez C, Mu~noz L, P�erez C, Mu~noz JL.

Conservative management of retained trophoblastic tissue and placen-

tal polyp with diagnostic ambulatory hysteroscopy. Eur J Obstet

Gynecol Reprod Biol. 2009;145:89–92.

32. Sonnier L, Torre A, Broux P, Fauconnier A, Huchon C. Evaluation of

fertility after operative hysteroscopy to remove retained products of

conception. Eur J Obstet Gynecol Reprod Biol. 2017;211:98–102.

33. Hamerlynck TW, Blikkendaal MD, Schoot BC, Hanstede MM, Jansen

FW. An alternative approach for removal of placental remnants: hys-

teroscopic morcellation. J Minim Invasive Gynecol. 2013;20:796–802.

34. Smorgick N, Rabinovitch I, Levinsohn-Tavor O, Maymon R, Vaknin

Z, Pansky M. Two-step hysteroscopy for management of morbidly

adherent retained products of conception. Arch Gynecol Obstet.

2019;300:669–674.

35. Capella-Allouc S, Morsad F, Rongieres-Bertrand C, Taylor S, Fernan-

dez H. Hysteroscopic treatment of severe Asherman’s syndrome and

subsequent fertility. Hum Reprod. 1999;14:1230–1233.

36. Westendorp IC, Ankum WM, Mol BW, Vonk J. Prevalence of Asher-

man’s syndrome after secondary removal of placental remnants or a

repeat curettage for incomplete abortion. Hum Reprod. 1998;13:3347–

3350.

37. Hooker AB, Aydin H, Br€olmann HA, Huirne JA. Long-term complica-

tions and reproductive outcome after the management of retained products

of conception: a systematic review. Fertil Steril. 2016;105:156–164.e642.

38. American Association of Gynecologic Laparoscopists. AAGL practice

report: practice guidelines for the diagnosis and management of endo-

metrial polyps. J Minim Invasive Gynecol. 2012;19:3–10.

https://doi.org/10.1016/j.jmig.2020.10.028
https://doi.org/10.1016/j.jmig.2020.10.028
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0001
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0001
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0001
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0002
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0002
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0002
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0002
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0003
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0003
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0003
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0004
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0004
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0004
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0004
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0005
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0005
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0005
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0005
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0006
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0006
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0007
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0007
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0007
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0008
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0008
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0008
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0009
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0009
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0009
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0010
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0010
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0010
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0011
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0011
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0012
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0012
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0012
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0013
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0013
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0013
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0014
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0014
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0014
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0014
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0015
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0015
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0015
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0016
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0016
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0016
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0017
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0017
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0017
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0018
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0018
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0018
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0018
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0019
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0019
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0019
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0019
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0020
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0020
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0020
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0021
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0021
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0021
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0022
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0022
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0022
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0022
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0022
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0023
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0023
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0023
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0024
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0024
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0024
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0024
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0025
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0025
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0025
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0026
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0026
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0026
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0026
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0026
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0026
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0026
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0026
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0027
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0027
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0027
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0028
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0028
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0028
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0028
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0028
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0028
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0029
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0029
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0029
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0029
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0030
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0030
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0030
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0031
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0031
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0031
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0031
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0031
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0031
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0031
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0031
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0032
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0032
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0032
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0033
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0033
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0033
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0034
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0034
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0034
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0034
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0035
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0035
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0035
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0036
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0036
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0036
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0036
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0037
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0037
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0037
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0037
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0038
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0038
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0038


Vitale et al. Hysteroscopic Removal of Retained Products of Conception 217
39. AAGL Elevating Gynecologic Surgery. AAGL practice report: prac-

tice guidelines on intrauterine adhesions developed in collaboration

with the European Society of Gynaecological Endoscopy (ESGE). J

Minim Invasive Gynecol. 2017;24:695–705.

40. Diwakar L, Roberts TE, Cooper NA, et al. An economic evaluation of

outpatient versus inpatient polyp treatment for abnormal uterine bleed-

ing. BJOG. 2016;123:625–631.

41. Mouhayar Y, Yin O, Mumford SL, Segars JH. Hysteroscopic polypec-

tomy prior to infertility treatment: a cost analysis and systematic

review. Eur J Obstet Gynecol Reprod Biol. 2017;213:107–115.

42. Saridogan E, Tilden D, Sykes D, Davis N, Subramanian D. Cost-anal-

ysis comparison of outpatient see-and-treat hysteroscopy service with

other hysteroscopy service models. J Minim Invasive Gynecol.

2010;17:518–525.

43. Vitale SG, Bruni S, Chiofalo B, Riemma G, Lasmar RB. Updates in

office hysteroscopy: a practical decalogue to perform a correct proce-

dure. Update Surg. 2020;72:967–976.
44. Vitale SG, Haimovich S, Riemma G, et al. Innovations in hystero-

scopic surgery: expanding the meaning of “in-office”. Minim Invasive

Ther Allied Technol. 2020;72:967–976.

45. Parry JP, Riche D, Rushing J, Linton B, Butler V, Lindheim SR. Per-

forming the Parryscope technique gently for office tubal patency

assessment. Fertil Steril. 2017;108:718.

46. Tarasov M, Burke YZ, Stockheim D, Orvieto R, Cohen SB. Does the

time interval between the diagnosis to hysteroscopic evacuation of

retained products of conception affect reproductive outcome. Arch

Gynecol Obstet. 2020;302:1523–1528.

47. Melcer Y, Smorgick N, Schneider D, Pansky M, Halperin R, Ben-Ami

I. Infertility following retained products of conception: does the timing

of surgical intervention matter. Isr Med Assoc J. 2016;18:605–608.

48. Smorgick N, Barel O, Fuchs N, Ben-Ami I, Pansky M, Vaknin Z. Hys-

teroscopic management of retained products of conception: meta-anal-

ysis and literature review. Eur J Obstet Gynecol Reprod Biol.

2014;173:19–22.

http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0039
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0039
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0039
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0039
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0040
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0040
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0040
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0041
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0041
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0041
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0042
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0042
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0042
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0042
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0043
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0043
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0043
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0044
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0044
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0044
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0044
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0044
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0045
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0045
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0045
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0046
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0046
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0046
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0046
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0047
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0047
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0047
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0048
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0048
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0048
http://refhub.elsevier.com/S1553-4650(20)31117-1/sbref0048

	Surgical and Reproductive Outcomes after Hysteroscopic Removal of Retained Products of Conception: A Systematic Review and Meta-analysis
	Materials and Methods
	Study Search
	Primary and Secondary Outcomes
	Risk of Bias
	Statistical Analysis

	Results
	Study Characteristics
	Surgical Outcomes
	Reproductive Outcomes
	Hysteroscopy vs DandC
	Meta-regression and Subgroup Analyses
	RPOC Developed after Vaginal or Cesarean Delivery

	Discussion
	Conclusion
	Supplementary materials
	References



