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1. Abstract

Objective

To conduct a follow-up study considering the reproductive and obstetric outcome in a cohort
treated for retained products of conception (RPOC) by hysteroscopy (loop resection (LR)

versus hysteroscopic morcellation (HM)).
Methods

The patients included in a previous randomized controlled trial (RCT), comparing LR (n =
40) with HM (n = 46) for the removal of RPOC, were reviewed for reproductive and obstetric
outcome. The primary outcome measures were live birth and pregnancy complications,
subdivided into uterine rupture, abnormal placentation (including placenta
accreta/increta/percreta, placenta previa, vasa previa, retained placenta after delivery or
incomplete expulsion with the need for manual removal or curettage, and RPOC six weeks
after the delivery or expulsion) and other complications (blood loss in the first, second and/or
third trimester, preterm labor, preterm premature rupture of membranes (PPROM),
hypertensive disorder of pregnancy or intrauterine growth restriction (IUGR)). The secondary

outcome measure was time to pregnancy.
Results

The response rate was 75% (30/40) for the LR group and 84.8% (39/46) for the HM group (p
= 0.07). The median follow-up was four years (interquartile range (IQR) 4 — 6) in the HM
group and five years (IQR 4 -5) in the LR group (p = 0.90). 71% (49/69) wished to conceive.
In the intention-to-treat analysis, live birth for morcellation, 88.9% (24/27), and for LR,
68.2% (15/22), was not statistically different (p = 0.09). Uterine rupture occurred only in the
morcellation group in 4.2% (1/24). This was a patient with a hemi-uterus in whom perforation
occurred during dilation (p = 1.00). Placental complications were found in 20.8% (5/24) and
22.2% (4/18) (p = 0.33), and other pregnancy complications in 33.3% (8/24) and 16.6%
(3/18) (p = 0.33) for respectively HM and LR. The median time to pregnancy was 14 weeks
(IQR 5 — 33) in the morcellation group and 15 weeks (IQR 6 — 37) in the LR group (p = 0.96).



Conclusions

Hysteroscopic resection of RPOC, using LR or morcellation, seems to have no detrimental
effect on reproductive outcome. The pregnancy rates are comparable but a trend towards more

live births is seen in the morcellation group.



2. Introduction

2.1 Retained products of conception

Retained products of conception (RPOC) consist of intrauterine tissue that develops after
conception and persists after miscarriage, termination of pregnancy, delivery or caesarean
section (1). Histologic examination of the tissue shows non-villous trophoblast, chorionic villi
and/or fetal membranes. The presence of decidua alone is not considered sufficient evidence

of RPOC (2). Nevertheless, there is no general consensus on the histologic definition.

RPOC is a common problem after pregnancy. Depending on pregnancy duration, pregnancy

outcome, and management thereafter the prevalence ranges from 0.5% to much as 19% (3).

The existence of RPOC may be suspected based on clinical symptoms such as abnormal
bleeding, abdominal pain and/or fever. RPOC is one of the most common causes of both
primary or secondary postpartum hemorrhage (1). However, RPOC may also be present in

asymptomatic patients (4).

Diagnosis of RPOC relies on a combination of clinical symptoms and signs, physical
examination, sonographic assessment and/or diagnostic hysteroscopy (5). Transvaginal
Doppler ultrasonography (US) is more sensitive in identifying women suspected to have
RPOC as compared with clinical estimation (table 1). On the other hand, the clinical
estimation demonstrates a higher specificity and positive predictive value for sonographic
evaluation. Furthermore, women in whom there is combined sonographic and clinical
suspicion of RPOC are more likely to having such tissue as compared to those who only have
clinical or sonographic suspicion. With combined sonographic and clinical suspicion of
RPOC there was 87.5% confirmation by histological examination, a significantly higher rate

compared to ultrasonographic (45.5%, p < 0.002) or clinical suspicion only (62.5%, p = 0.07)
(6).

Sonographic Clinical P
evaluation estimation
Sensitivity 34/39 (87.2) 19/39 (48.7) <0.05
Specifity 3/29 (10.3) 24/29 (82.8) <0.01
Positive predictive value 34/60 (56.7) 19/24 (79.2) <0.05
Negative predictive value 3/8 (37.5) 24/44 (54.5) NS
Diagnostic accuracy 37/68 (54.4) 43/68 (63.2) NS

Values in parentheses are percentages.
NS = non-significant.

Table 1: Comparison between sonographic and clinical evaluation regarding RPOC as confirmed by histological

examination (6)



An ultrasonographic finding suggestive for RPOC is a thickened endometrium or intrauterine
mass. Cut off values of the endometrium thickness ranges between eight and 13mm (1,2,7).
The occurrence of a thickened endometrium together with an echogenic mass predicts the
presence of RPOC with higher probability (2). However, there is no consensus on US criteria
for RPOC. Addition of color or power Doppler to detect vascularity may contribute to the
diagnosis. Both the sensitivity and positive predictive value increase with addition of Doppler

US (1,8-10).

The management of women suspected of RPOC is challenging because there are no clearly
defined diagnostic criteria, evidence-based guidelines, or treatment protocols. Hence, there is
no gold standard for treatment of RPOC. Options for treatment are expectant management,
medical or surgical treatment. Surgical treatment options are dilation and curettage (D&C)
and hysteroscopic resection. Traditionally D&C using vacuum aspiration and/or a metal
curette is used for removal of RPOC. Hence, this blind removal of tissue can cause
destruction or damage to healthy surrounding tissue (11). Long-term complications of this
damage include formation of intrauterine adhesions (IUA) (12—-14). Many classifications of
IUAs are suggested. A classification is essential in order to describe severity and extend of the
IUAs. The European Society for Hysteroscopy made a classification based on hysteroscopic
findings (figure 1). The American Fertility Society (AFS) classification correlates the
menstrual history with hysteroscopic and hysterosalpingography findings (figure 2)(15).



Grade Extent of intrauterine adhesions

1 Thin or filmy adhesions
Easily ruptured by hysteroscope sheath alone
Cornual areas normal

1 Singular firm adhesions
Connecting separate parts of the uterine cavity
Visualization of both tubal ostia possible

Cannot be ruptured by hysteroscope sheat alone

Ila Occluding adhesions only in the region of the internal cervical os

Upper uterine cavity normal
I Multiple firm adhesions
Connecting separate parts of the uterine cavity

Unilateral obliteration of ostial areas of the tubes

IIIa Extensive scarring of the uterine cavity with amenorrhea or hypomenorrhea
I11b Combination of III and IITA
v Extensive firm adhesions with agglutination of uterine walls

at least both tubal ostial areas occluded

Figure 1: Classification of IUA according to the European Society for Hysteroscopy (15)

Characteristics
Extent of cavity <1/3 <1/3-2/3 =213
involved
1 2 4
Type of adhesions Filmy  Filmy and dense Dense
1 2 4
Menstrual pattern Normal Hypomenorrhoea Amenorrhoea
0 2 4
Prognostic classification HSG score® Hysteroscopy
scote
Stage I (mild) 1-4 b b
Stage II (Moderate) 5-8  -° -
b b

Stage III (severe) 9-12

# All adhesion should be considered dense.
® Additional findings

Figure 2: American Fertility Society classification of IUA (15)

IUAs may significantly affect future reproductive outcomes due to subfertility, repeated

pregnancy loss and pregnancy complications such as placenta accreta (16). Operative
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hysteroscopy is a suitable alternative for the treatment of RPOC (17). Operative hysteroscopy
is considered to be safe, with low complication rates ranging from 0.76 to 0.95%, depending
on the uterine pathology treated, the procedure performed and the patient characteristics. In

retrospective studies hysteroscopic removal of RPOC is favored over D&C (3).

The major advantage of hysteroscopic removal is the possibility to selectively resect RPOC
under direct visualization without affecting the adjacent endometrium and so reducing the risk
of IUA formation. Additionally, rates of complete removal and histologic confirmation are
high. Both hysteroscopic resection and morcellation have been described for hysteroscopic
removal of RPOC (3). With hysteroscopic resection the cold loop technique can be used. The
loop electrode of the resectoscope is used as a curette without applying electrical current
(figure 3). The hysteroscopic morcellator (figure 4) on the other hand consists of a set of two
hollow tubes with each a window-opening lateral at the end with cutting edges The two tubes
fit into each other and rotates within each other. By means of a vacuum source connected to
the inner tube, the tissue can be sucked into the window opening and cut and shaved as the
inner tube is rotated. When the rotation is not activated, the window opening is closed to

prevent suction of the distension fluid and uterine cavity collapse and perforation (18).

Figure 3: resectoscope

Figure 4: hysteroscopic morcellator (18)

A recent randomized controlled trial from our study group comparing HM with hysteroscopic
LR for RPOC shows that both techniques are safe, show high rates of complete removal and
tissue availability and low rates of de novo IUAs. According to this study, HM is a faster

alternative compared to LR (11).

Both the presence and the treatment of RPOC may influence fertility and obstetric outcome.

However, the evidence is limited and is mainly based on observational studies.



2.2 Influence of RPOC on reproductive and obstetric outcome

Only one study reports the influence of RPOC itself on reproductive and obstetrical outcome.
In a retrospective study of Ben Ami et al. 368 women were admitted due to suspected RPOC
(19) (Appendix 1). All of them underwent surgical management, either with D&C or
hysteroscopic resection. In 244 patients (66.3%) the diagnosis of RPOC was confirmed by
histological examination. After exclusion of four patients because of lost to follow up or
refusing for further participation, reproductive outcomes were analyzed in 240 patients
(65.2%). 162 of them (67.5%) had positive pathologic findings. The conception rate after the
procedure was significantly higher among women with negative pathologic findings
compared with pathologically confirmed RPOC (71.8% versus 55.6%, respectively, p =
0.017). Moreover, the mean time to conception was significantly shorter among women with
negative pathologic findings compared with pathologically confirmed RPOC (3.3 months SD
5.5 versus 10.6 months SD 13.7 months, respectively, p < 0.001). Furthermore, the rate of a
new subfertility problem was significantly higher in women with pathologically confirmed
RPOC compared to those with negative findings (26.7% versus 11.9%, p = 0.029). The
definition of ‘new subfertility problem’ is not given. The main conclusion of this study was
that RPOC associated subfertility is primarily related to the presence of trophoblastic tissue
rather than the surgical intervention per se in the gravid uterus. In that context,
hypomenorrhea was more prevalent in women with pathologically confirmed RPOC
compared to those with negative findings. It is suggested that the presence of residual
trophoblastic tissue may contribute to the formation of IUA, which are clinically manifested

both by subfertility and hypomenorrhea.

2.3 Influence of (operative) hysteroscopy on reproductive and obstetric outcome

Hysteroscopy, with or without surgical removal of intrauterine structures, is increasingly used
during subfertility workup (20). A Cochrane review concluded that a large benefit with the
hysteroscopic removal of submucous fibroids for improving the chance of clinical pregnancy
in women with otherwise unexplained subfertility cannot be excluded. Endometrial polyps
suspected on US treated with hysteroscopic resection in women prior to intrauterine
insemination (IUI) may increase the clinical pregnancy rate. However, more randomized
studies are needed to substantiate the effectiveness of the hysteroscopic removal of suspected
intrauterine pathology such as endometrial polyps, submucous fibroids, uterine septum or

IUAs in women with unexplained subfertility or prior to IUI, in vitro fertilization (IVF) or
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intracytoplasmic sperm injection (ICSI) (21). As noted before, operative hysteroscopy is
considered to be safe, with low complication rates (22). Diagnostic hysteroscopic procedures
have a significantly lower complication rate (0.13%) than operative procedures (rate 0.95%, p
< 0.01). Uterine perforation is the most frequent complication in hysteroscopy (0.76%), and

approximately half of the perforations are entry related.

However, most studies about operative hysteroscopy in relation to reproductive and
pregnancy outcome are dated and focus on the reproductive and obstetrical outcome after
metroplasty for uterine septum or operative hysteroscopy for other intrauterine structures than
RPOC. Observational studies found a major benefit for removing a uterine septum by

hysteroscopic metroplasty in subfertile women with a uterine septum (23-25).

2.4 Influence of the treatment of RPOC on reproductive and obstetric outcome
2.4.1 Influence on reproductive outcomes

2.4.1.1 Expectant management versus surgical treatment

Only one study compared reproductive outcome after expectant management versus surgical
treatment for RPOC (26) (Appendix 2). In this study, RPOC after spontaneous first trimester
miscarriage were analysed. Nine of twelve women (75%) with a future desire for pregnancy
from the expectant group conceived within 6 months. Six of nine (66%) from the surgical
group who attempted to conceive succeed (no significant difference, p-value was not

reported). For both groups the median time for return to normal periods was 28 days.

2.4.1.2 Medical treatment
No studies were found reporting on the effect of medical treatment for RPOC on future

reproductive outcome.
2.4.1.3 Curettage versus hysteroscopic resection of RPOC

Five studies compare reproductive outcomes after treatment of RPOC by D&C versus

hysteroscopic removal (appendix 2)

The retrospective study of Cohen et al. compared 24 women who underwent D&C with 46
women who underwent hysteroscopic resection of RPOC (27). Both groups had similar
reproductive outcome, with a trend to conceive earlier in the hysteroscopy group (a mean time

to conception of 7.3 months after hysteroscopy versus 11.0 months after D&C (p < 0.03)).
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However no difference in overall pregnancy rates was found. Spontaneous miscarriage was
seen 30% versus 7.1% in the D&C group versus hysteroscopy group, live birth occurred in

70% and 71.4% respectively for both groups. Both results were not significant different.

In the observational study of Rein et al. 42 patients were treated with US-guided D&C with
metal curette were compared to 53 patients treated with hysteroscopic resection using the cold
loop technique (28). The follow up was at least 24 months (range 8-38 months). 82 patients
wanted to become pregnant after the initial procedure. Conception rates were 68.8% in the
hysteroscopy group and 59.9% in the D&C group (p = 0.035). In patients younger than 35
years of age who underwent hysteroscopic resection, the pregnancy rate was also significantly
increased compared with patients who underwent D&C (78.1% vs 66.6%, p = 0.028). In
addition, patients from the hysteroscopy group demonstrated a significantly shorter time to
conception (27 months vs 34 months, p=0.036). First and second trimester spontaneous
miscarriage occurred in respectively 6.9% and 3.4% in the hysteroscopy group versus 15%
and 0% in the D&C group (respectively p = 0.227 and p = 0.382). The live birth was 57.8% in
the hysteroscopy group, 45.9% in de D&C group (p-value not available).

A retrospective study of Ben Ami et al. compared 94 patients who underwent D&C with
metal curette with 83 who underwent hysteroscopic resection (cold loop technique) of RPOC
(29). The time for follow up is not reported. A significantly shorter time to subsequent
conception was seen after hysteroscopic resection compared with D&C (mean time 7.4 £+ 7
versus 12.9 £ 16.8 months, p = 0.037). Furthermore, the rate of occurrence of a new
subfertility problem was significantly higher following D&C compared to hysteroscopic
resection for RPOC (24.5% vs 12.0%, p = 0.034). Miscarriage occurred in 19.3% in the
hysteroscopy group versus 11.7% in the D&C group (p-value is not reported). 80.7% of the
hysteroscopy group delivered in future follow up versus 88.3% in the D&C group (p-value is

also not reported).

Hooker et al. also compared reproductive outcome for both techniques (13). The technique
for D&C was not described, for hysteroscopy the cold loop technique was used. 105 patients
were included in the D&C group, 22 patients were treated with hysteroscopy. 56 patients were
available for further follow up after at least one year. Of them 26 women tried to conceive.
Five of these did not succeed, the other 21 women conceived spontaneously. The pregnancy

rate in the curettage group was 80% (4 of 5) and the hysteroscopic group 75% (12 of 16), the



difference was not statistically significant (p = 0.62). Five (23.8%) had a spontaneous

miscarriage in the first trimester. Term delivery occurred in 76.2% (16 of 21).

Reproductive outcomes of women treated for RPOC by hysteroscopy versus suction curettage
were also retrospectively analyzes by Smorgick et al. (30). Information on subsequent
pregnancies was available for 161 out of 441 patients (36.4%) . In 150 of them, one or more
live births were reported (93.2%). Out of 27 women treated with suction curettage, 25
(92.6%) had 1 or more deliveries in subsequent pregnancies versus 125 out of 134 patients
(93.3%) treated with operative hysteroscopy (p = 1.0). For spontaneous abortion the
percentage was 19.4% in the suction curettage group versus 18.7% in the operative

hysteroscopy group (p = 0.7).

Based on these five studies comparing hysteroscopic removal with D&C for treatment of
RPOC, the mean time to conception appears shorter after hysteroscopic resection. Also, there
is a lower rate of newly diagnosed subfertility problems with the hysteroscopic resection of
RPOC compared to D&C. The odds for miscarriage and live birth are not significantly

different between both techniques.
2.4.1.4 Hysteroscopic resection of RPOC

The influence of hysteroscopic resection of RPOC on reproductive outcome is reported in six

studies (appendix 3).

In the retrospective study of Golan et al. the conception rate was 82% (23 of 28), with a live-
birth rate of 75% (21 of 28) during follow up for at least three years after the operative
hysteroscopy (cold loop technique) because of suspected RPOC (31).

The prospective study of Faivre et al. reports on the feasibility, efficiency, and reproductive
outcomes of hysteroscopic resection of late residual trophoblastic tissue in 50 patients in an
observational study (32). The hysteroscopic removal was performed with cold loop technique.
When complete resection was difficult to obtain, electrical energy was secondarily applied.
Fertility and pregnancy outcome was recorded among 39 patients who underwent
hysteroscopy at least 12 months before the study. Three were lost to follow up. For the
remaining 36 patients the median follow up was 43 (23-69) months. Thirty of them described
a desire for pregnancy, and 23 became pregnant (pregnancy rate 76%). The live birth rate was
21/30 (70%). The conception rate was 88% (15/17) in patients aged < 35 years compared with
66% (8/13) in patients > 35 years old.
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In the study of Fuchs et al. women who underwent hysteroscopic treatment (with cold loop
technique) because of RPOC were randomized to either have their uterine cavity filled with
Oxiplex/AP gel (study group, n =26) or not (control group, n =26) in order to reduce [UA
formation (33). Three patients were lost to follow up during a period of 20 months (range 3-
41 months) and eight discontinued intervention in this time period. Finally, seven out of 21
patients in the study group compared to three out of 20 patients in the control group achieved

pregnancy (p = 0.50).

In descriptive retrospective study of Jimenez et al., 84 women with suspected RPOC or
placental polyp after pregnancy underwent hysteroscopic examination (34). Suspected tissue
was removed with hysteroscopic biopsy forceps in the office under direct visualization of the
uterine cavity, without anesthesia or cervical dilatation. The time for follow up was not
reported. After the procedure, 30 women sought to conceive, and 24 (78.6%) of them were
successful. Fifteen women had a full-term delivery (63.6%), four had an abortion (18.2%),
and four are continuing pregnancy (18.2%). The average time to conception was 8.4 months

(SD 7.1). Live birth rates were not reported.

A retrospective cohort study of Ikhena et al. included 111 patients who underwent
hysteroscopic management for RPOC (35). Hysteroscopic resection was done by either
hysteroscopic scissors and forceps (n = 43) or with bipolar resectoscope (n = 68). At time of
surgery, the individual provider decided whether to use electrosurgery or not. Patients were
followed for a minimum of 18 months (range not reported) after hysteroscopic removal of

RPOC. Of these 111 patients, 55 conceived. The live birth rate was 69% (38/55).

Sonnier et al.'s retrospective cohort included 115 treated for RPOC by cold loop hysteroscopy
(36). Among the 53 patients who were exposed to pregnancy, the conception rate was 71.1%
(95% confidence intervals (CI) 58.1-82.9) at six months and 83.5% (95% CI 71.8-92.2) at one
year. For the 37 pregnancies in the 53 patients exposed to pregnancy, the average time

between their wanting to become pregnant and the date at the beginning of the pregnancy was

160 (SD =+ 139) days.

Overall the conception rate varies widely based on these six studies (24% to 82%). The

chance for live birth vary between 63.3 to 75%.
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2.4.2 TUAs after treatment of RPOC

Trauma to the basal layer of the gravid endometrium by curettage, local infection, or both
may result in Asherman syndrome, which applies to partial or complete obliterations of the
uterine cavity by IUA. IUAs can cause menstrual abnormalities, subfertility, repeated
pregnancy loss and other pregnancy complications including miscarriage, abnormal
placentation, fetal growth restriction, premature labor and delivery and postpartum

hemorrhage (5).

As the endometrium depends on estrogen for regeneration, in the puerperal period
(hypoestrogenic state) the uterus is more vulnerable for trauma which may engender
adhesions of the myometrium at opposing walls of the uterus (5,15). Also trauma to a non-
gravid uterus may result in occurrence of IUA (31). Ben Ami suggests that the presence of
RPOC has an independent role in the contribution to the formation of [IUA. RPOC may play a
role in the pathogenesis in subfertility since hypomenorrhea was more prevalent in women

with pathologically confirmed RPOC compared to those with negative findings (29).

Second-look hysteroscopy to assess for IUAs after treatment for RPOC was performed in
eight studies. Hooker and Rein et al. compared curettage vs hysteroscopic removal of RPOC
(appendix *) (13,37). The studies of Fuchs, Faivre, Golan, Barel, Dankert and Hamerlynck et
al. were on hysteroscopic removal (appendix 3) (11,17,31,33,38,39).

Hooker et al. performed second-look hysteroscopy in 33% of their study population after
initial removal of RPOC. They reported a non-significant difference (p = 0.55) with a lower
percentage of [UAs in the curettage group, namely 19.6% versus 25.0% in the hysteroscopy
group (13). Rein et al. found a significantly lower IUA rate three months after hysteroscopic
removal compared to D&C (30.8% in the D&C group versus 4.2% in the hysteroscopy group,
p <0.001) (28).

Fuchs et al. performed a second-look hysteroscopy in all patients to assess for [UAs (33).
Findings were graded according to the AFS. Three patients (14%) in the control group had
moderate to severe IUAs compared to 1 woman (4%) in the group treated with Oxiplex gel (p
= 0.30). Half (50.3%) of the patients treated for RPOC with operative hysteroscopy in the
study of Barel et al. underwent follow-up hysteroscopy to assess for [UAs (39). Sixteen of 84
women (19.0%) had evidence of IUAs. Of those, using the modification described of the AFS

classification for [UAs, ten (11.9%) were considered mild, three (3.6%) were moderate, and
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three (3.6%) were severe. Age of the patient, gravidity, parity, time period from termination
of pregnancy to surgery, use of electro-surgery, and positive pathology were not found to
have statistical significance on the development of IUAs. RPOC occurring after cesarean
delivery were significantly associated with IUA (p=0.028, 95% CI 0.003-0.713). In Faivres et
al.'s study 44% underwent a second-look hysteroscopy after initial hysteroscopic removal of
RPOC (32). Mild IUAs were found in two patients (9%), and adhesiolysis was immediately
and easily performed with blunt hysteroscopic dissection. In the retrospective study of
Dankert et al. Ten women underwent hysteroscopic visualization and resection of RPOC
because of secondary postpartum hemorrhage (17). Nine of the ten patients underwent a
second hysteroscopy. In all cases, the uterine cavity was without adhesions. In Golan et al.'s
study all patients had hysteroscopic removal of RPOC (40). Second-look hysteroscopy was
not performed routinely, nevertheless, 21 patients underwent second look hysteroscopy and

no IUAs were demonstrated.

In the RCT of our study group, office second-look hysteroscopy was performed in 82%
(68/83) of patients (11). Moderate de novo IUAs were seen in one of 35 patients (3%) in the
HM group and de novo mild I[UAs were observed in one patient out of 30 patients in the
hysteroscopic resection group. In the resection group, three patients had pre-existing [UAs

preoperatively (mild: n=2, moderate: n=1).

Based on these studies, there is a wide variation in prevalence of [lUAs. However, in most
studies ITUAs were found to be relatively rare after hysteroscopy for treatment of RPOC
compared to D&C.

2.4.3 Influence of treatment of RPOC on obstetric outcome

2.4.3.1 Abnormal placentation

Abnormal placentation is defined as placenta accreta, increta, percreta, vasa previa, or

placenta previa. Retained placenta is defined as a placenta that fails to be expelled after birth

of the fetus. A placenta is retained when the uterus fails to contract after the delivery of its
content, or when the placenta is abnormally attached to the myometrium (mesh). Patients with
a history RPOC are more likely to have abnormal placentation. To our knowledge, it is

unknown if this is the result of the RPOC itself and/or the treatment of the RPOC.
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A retrospective study of Ben Ami et al. comparing pregnancy outcomes in function of
histopathological examination of RPOC after either D&C or hysteroscopy revealed a
significantly increased placental complication rate (including placenta accreta and placenta
previa) among women with negative pathologic findings compared with pathologically
confirmed RPOC (22.5% versus 8.1%, respectively, p = 0.042) (appendix *) (19). The authors
suggest that damage to the endometrial basalis layer predisposes to abnormal placental

implantation.

Another study of Ben Ami et al. showed no significant difference in placental complications
following hysteroscopy vs D&C (respectively 13.3% versus 4.3%, p = 0.177) (appendix 2)

(29). However, in this study placental complications were not explicitly defined.

Ikhena et al's retrospective cohort study characterizes the pregnancy outcomes after
hysteroscopic resection of RPOC (35). Of the 111 patients 55 conceived. Ten of them had
abnormal placentation in their subsequent pregnancy (18%). These consisted of three with
placenta previa, two with placenta accreta, and five with retained placenta. Histories of D&C
and of abnormal placentation in a prior pregnancy were associated with higher odds of
abnormal placentation (odds ratio, 15.72 [95% CI, 0.84-295.3], p = 0.066, and odds ratio,
6.26 [95% CI, 0.89-43.63], p = 0.064), respectively. The group concluded that women who
undergo hysteroscopic resection of RPOCs have a higher rate of abnormal placentation in
subsequent pregnancies when compared with the general population. Although the etiology is
likely multifactorial, the underlying pathology leading to the initial diagnosis of RPOCs is

believed to play a major role according to Ikhena.

Smorgick et al.'s retrospective analysis of 161 women surgically treated for RPOC by D&C
or hysteroscopy showed in 44 (27.3%) cases third stage of labor placental problems
(including retained placenta or cotyledons, need for manual placental removal (MPR)
immediately after birth and placenta accreta) (41). Especially women who had been managed
by suction curettage were at greater risk. In the suction curettage group 12 out of 27 (44.4%)
showed third stage of labor placental problems in subsequent pregnancies versus 32 out of

143 (23.0%) in the hysteroscopy group (p = 0.03).
2.4.3.2 Recurrence of RPOC

Only one study reported on the recurrence of RPOC in a subsequent pregnancy. It is a

retrospective analysis done by Smorgick of 161 women surgically treated for RPOC by
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suction curettage or hysteroscopy (41). Recurrent RPOC was diagnosed in 25 cases (15.5%).
Treatment of the initial RPOC by D&C in comparison with hysteroscopy was significantly
associated with an increased risk of recurrent RPOC (33.3% versus 11.9%, OR = 3.6, 96% CI
1.3-10.5, p=0.015).

2.4.3.3 Uterine rupture

Complete uterine rupture is defined as the disruption of the full-thickness of the uterine wall
during pregnancy or delivery. This includes the myometrium and uterine serosa (42). The
reported incidence of spontaneous uterine rupture of the unscarred uterus is in one in 8000 to
one in 15000 deliveries (43). It is known that defects in the integrity of the myometrium may
leave the uterus susceptible to rupture in a subsequent pregnancy (44). Uterine perforation
during operative hysteroscopy has been associated with the possibility of uterine rupture
during subsequent pregnancies (43). Despite that uterine perforation is the most important
complication of D&C, no incidence of uterine rupture during pregnancy after a repaired or
spontaneously healed uterine perforation of previous D&C is reported (45). Only one case
report is found about prelabor uterine rupture at 20 weeks of gestation two years after D&C

for removal of RPOC after a spontaneous abortion at three months of gestation (45).

Few case reports are found about uterine rupture following operative hysteroscopy. Uccella et
al.‘s review on 24 cases with prelabor uterine rupture in primigravid women showed that in
almost half the cases a partial wall defect was the principal recognizable risk factor (46). In
the review of Ducarmes et al. 16 case reports of uterine rupture in women with a history of
operative hysteroscopy, there had been a uterine perforation during the intervention in eight
cases (47). Sentilhes et al. reviewed 14 cases of uterine rupture following operative
hysteroscopy (43). In nine cases (64%) uterine septa were involved. In nine of the 13 cases
(69%) where the operative technique was known, monopolar energy was used. Eight uterine
ruptures (57%) occurred when previous operative hysteroscopy was complicated by uterine
perforation. In nine of the 14 case reports (64%) the uterine rupture occurred spontaneously

before 37 weeks, without labor.

Only one case report was found about uterine rupture in pregnancy following hysteroscopic
removal of RPOC (43). The resection of the RPOC was done by monopolar energy and the
procedure was complicated by perforation. Uterine rupture in the subsequent pregnancy five

years later occurred during labor.
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It has to be noticed that literature is dated and that there was no use of bipolar current during
operative hysteroscopy. They reported monopolar section, rigid scissors or potassium-titanyl-

phosphate laser. Also, the indication for hysteroscopy was mostly metroplasty (43).

2.4.3.4 Other pregnancy complications

2.43.4.1 Intrauterine growth restriction

Theoretically, although defective placentation may predispose to IUGR, there have been only
a few cases of IUGR described in pregnant women with Asherman’s syndrome following

endometrial ablations (5).

Only two studies on reproductive outcome after surgical treatment for RPOC reported the
birth weight in subsequent pregnancy. Ben Ami et al. could not find a significant difference in
mean birthweight after D&C or hysteroscopic resection of RPOC (3055 + 528.4 grams versus
2984 + 485.7 grams, p = 0.551) (29). Ikhena et al. reported a mean birth weight of 3.8 + 0.4
kg in subsequent pregnancy after hysteroscopic resection of RPOC (35).

2.4.3.4.2 Preterm birth

Little information is found on preterm birth after treatment of RPOC. Ben Ami et al.'s study
showed no significant difference in gestational age at delivery following hysteroscopy versus
D&C, respectively 38.1 = 4.2 versus 38.2 £ 2.5 weeks (p = 0.811) (29). Ikhena et al. reported
a mean gestational age at delivery of 37 + 5.6 weeks in subsequent pregnancy after

hysteroscopic resection of RPOC (35).
2.5 The aim of this study

To our knowledge there is to date no publication comparing reproductive and obstetric
outcome after HM with LR for removal of RPOC. Since little is known regarding the
correlation between HM or LR for removal of RPOC and reproductive and obstetric
outcomes, we aimed to evaluate the results of these two different techniques of hysteroscopic

removal of RPOC.
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3. Material and methods
3.1 Study parameters

We conducted a follow-up study of all women included in the randomized trial comparing
HM with LR for removal of placental remnants (11). Reproductive and pregnancy outcomes

after operative hysteroscopy were evaluated.

The study was approved by ethics committees of Ghent University (Belgium) and Catharina
Hospital, Eindhoven (The Netherlands). The trial was registered at ClinicalTrials.gov
(NCTO01537822). After informed consent, medical records of all included cases were
reviewed to obtain data regarding reproductive and pregnancy outcomes following the
hysteroscopic treatment of placental remnants. When data were lacking in the medical
records, patients were queried by contacting them via phone. Data and responses were

recorded in a preset form.

3.2 Outcomes

Reproductive and pregnancy outcomes after operative hysteroscopy were evaluated for all
patients in the 2 centers between May 2011 and April 2018. Definitions for medical assisted
reproduction technology and their outcomes were according to the terminology of the
International Committee for Monitoring Assisted Reproductive Technology ICMART and
WHO, published in 2009 (48).

3.2.1 Primary outcomes

- Live birth rate was defined as the complete expulsion or extraction from its mother of a
product of fertilization, irrespective of the duration of the pregnancy, which, after such
separation, breathes or shows any other evidence of life, such as heart beat, umbilical cord
pulsation, or definite movement of voluntary muscles, irrespective of whether the umbilical
cord has been cut or the placenta is attached. We count the delivery of singleton, twin or

multiple pregnancies as one live birth.
- Pregnancy complications
1) Placental complications
o Abnormal placentation was defined as placenta accreta, placenta increta,

placenta percreta, vasa previa, or placenta previa.
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o Retained placenta after delivery with the need for manual removal or curettage.

o Persistence of RPOC after delivery.

2) Uterine rupture during pregnancy was defined as a complete separation or tear in

the wall of the uterus with or without expulsion of the fetus (mesh).

3) any other pregnancy complication defined as blood loss during first, second or third
trimester of the pregnancy, gestational hypertension, pre-eclampsia, eclampsia, preterm
contractions, PPROM, IUGR (small for gestational age defined as birth weight less than 2
standard deviations below the mean of less than the 10" percentile according to local

intrauterine growth charts)

3.2.2 Secondary outcomes

If there was desire to future pregnancy, the time to pregnancy, was calculated.
3.2.3 Other study parameters

Baseline characteristics (age, general history, ASA score, race and body mass index (BMI)),
and characteristics about subsequent pregnancy were asked. Mode of conception (spontaneous
or assisted reproductive technology (ART)) was reported. ART was defined as all treatments
or procedures that include the in vitro handling of both human oocytes and sperm or of
embryos for the purpose of establishing a pregnancy. This includes, but is not limited to, in
vitro fertilization (IVF) and embryo transfer, gamete intrafallopian transfer, zygote
intrafallopian transfer, tubal embryo transfer, gamete and embryo cryopreservation, oocyte
and embryo donation, and gestational surrogacy. ART does not include assisted insemination

(artificial insemination) using sperm from either a woman’s partner or a sperm donor.

Other pregnancy outcomes such as birth weight, start of delivery (spontaneous, induction or
primary cesarean section), delivery mode (spontaneous, vaginal assisted delivery by vacuum
or forceps extraction or secondary section) and gestational age at delivery were reported for
the live births. In case of postpartum hemorrhage, defined as a blood loss of 500 ml or more
within 24 hours after delivery, the need for treatment by uterotonics, manual removal of the
placenta, curettage, embolization, placing of a Bakri balloon or hysterectomy were noted.

Also the need for blood transfusion after delivery were recorded.
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3.3 Statistical analysis

Data were collected and analyzed in the statistical program SPSS version 25 (IBM SPSS
Statistics 25.0, IBM Corp., Armonk, NY, USA). For symmetric distributed continuous
variables, means, standard deviations, and 95% CI were reported and the mean differences
were analyzed using Student t test. For non-symmetric continuous variables median,
interquartile range, minimum and maximum were computed, analyses was performed using
Mann-Whitney U test. Categorical data were presented as frequency and percentage and
analysed using chi-squared test or Fisher’s Exact test. FIRTH log regression was used for the
analysis of the primary outcome measures if the univariate analysis was significantly
different. Time to pregnancy was analyzed using time-to-event analysis. A p value of < .05
was considered to be statistically significant. Statistical analysis was done for both intention-

to-treat analysis and per-protocol analysis.
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4. Results

The total response rate was 69/86 (80.2%). Patient’s response is shown in figure 5. Three out

of 86 (3.5%) of the women refused to participate and 14/86 (16.3%) were lost to follow up.

. hysteroscopic
loop resection "
morcellation
n=40 =46

could not be could not be
contacted contacted
n=9 n=5
refused to refused to
participate participate
n=1 n=2
included for follow included for follow
up up
n=30 n=39
desired new desired new
pregnancy pregnancy
n=22 n=27

Figure 5: response rate of the current study

After hysteroscopic removal of RPOC, 49/69 (71.0%) wished to conceive (27/39 (69.2%) in
the HM group and 22/30 (73.3%) in the LR group (p = 0.71). Patient demographics of the

intention to treat groups are presented in table 4.

There were no statistically significant differences. The median follow-up was four years (IQR

4 — 6) in the HM group and five years (IQR 4 -5) in the LR group (p = 0.90).
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Morcellation Loop resection
Total N Median P25 P75 N % Total N Median P25 P75 N % p
2 (7)) 27 32 28 38 2 34 27 37 90
BRI L) 26 %) 20 24 21 23 21 26 90
LT 26 2 25
White 25 92.6% 20 90.9%
Asian 0 0 1 4.5%
Black 0 0 1 4.5%
Other 2 17% 0 0
ASA score 27 ”
1 24 88.9% 20 90.9% .82
2 30 11L1% 2 91%
SIEET 27 2 83
Yes 2 7.4% 2 9.1%
Obstetric 27 22
history*
Gravity 1 1 2 2 1 3 .68
Parity 1 0 1 1 1 2 47
Abortions 1 0 1 1 0 1 .26

*at start trying to conceive

Table 4: Patient demographics

Descriptive data regarding the reproductive outcome are shown in table 5. Women tried to

conceive by assisted reproduction in 4/27 (14.8%) and in 2/20 (10%) for HM and LR

respectively (p = 1.00). In the HM group, ovulation induction was performed in one case

(25%), IUI in a stimulated cycle in two out of four (50%) and IVF/ICSI in one patient (25%),

in the LR group, ovulation induction and IUI in a stimulated cycle were both performed in 2
(50%). The primary outcome measure live birth rate was 24/27 (88.9%) after HM and 15/22
(68.2%) after LR, this was not statistically different (p = 0.09).
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Morcellation Loop resection
Total N N % Total N N % P
Pregnancy 27 22 1.00
Yes 24 88.9% 19 86.4
Conception mode 27 20 1.00
Spontaneously 23 85.2% 18 90%
Pregnancy outcome 27 22
Miscarriage 0 0.0% 3 13.6% .08
Abortus provocatus
0 0.0% 1* 4.5% A5
Live birth 24 88.9% 15 68.2% .09
Singleton 24 19
Yes 24 100% 19 100% 4

4 Fisher's-Exact test is not measured because of constant value

*  Pregnancy termination was performed at 13 weeks 4 days because of intrauterine CMV infection
Table 5: Descriptive data regarding the reproductive outcome

The other primary outcome measure, namely pregnancy complications subdivided into uterine
rupture, placental complications and other pregnancy complications are presented in table 6.

There were no significant differences between the groups of RPOC removal by HM or LR.

There was one case of uterine rupture in a patient with a known congenital anomaly of the
uterus (hemi-uterus) in the HM group (4.2%). The initial procedure for removal of RPOC was
complicated by a perforation at the time of dilation of the cervix. The procedure was
completed by blunt dissection with a miniature hysteroscope. In the following pregnancy, the
patient was admitted on 36 weeks 5 days because of sudden onset of severe abdominal pain.
Maternal hypotension (81/53mm Hg) and foetal distress were noted. US revealed intra-
abdominal fluid. An urgent caesarean section was performed with diagnosing of
hemoperitoneum with uterine rupture on the posterior side of the uterus (site where the
perforation had occured). A boy was born with birthweight 2388 gram, apgar 1-4-9. Neonatal

assessment with MRI for peripartal asphyxia was negative.

Abnormal placentation occurred in the HM group as an accrete placenta in one out of 24
(4.2%), in the LR group placenta accreta and placenta previa were seen in two out of 14
(14.3%) (p = 0.54). In the HM group, RPOC occurred after manual removal of the placenta
after vaginal delivery in one out of 24 (4.2%), in the LR group, RPOC occurred in two out of
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17 (11.8%) after placenta accrete and after pregnancy termination at gestational age of

13weeks 4 days because of a cytomegalovirus (CMV) infection.

The one pregnancy complicated by first trimester blood loss resulted in a miscarriage (1/18,
5.5%), in the HM group all cases (3/24, 12.5%) of first trimester blood loss resulted in a live
birth. In the HM group, one out of 24 (4.2%) of the pregnancies were complicated by preterm
contractions which, nevertheless all led up to term delivery. [IUGR occurred in three out of 24
(12.5%) of the pregnancies in the HM group, and were not related to pregnancy induced
hypertension. One case of third trimester blood loss in the LR group was related to placenta
previa and ended in a live birth. The other cases of blood loss in the third trimester were not

related to placental complications and resulted in two live births.
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Morcellation Loop resection
TotalN N % TotalN N % p
Uterine rupture 24 19 1.00
Yes 1 4.2% 0 0.0%
Placental complications 24 18 1.00
Yes 5 20.8% 4 22.2%
Abnormal placentation 24 14
.54
Yes 1 4.2% 2 14.3%
Third stage of labor 19 11
.63
Manual removal of placenta 4 21.1% 1 9.1%
RPOC after vaginal delivery or expulsion 24 17
.63
Yes 1 4.2% 2 11.8%
Other pregnancy complications 24 18
33
Yes 8  33.3% 3 16.6%
Vaginal blood loss GA < 12 weeks 24 18
.62
MG 3 125% 1 55%
Vaginal blood loss GA > 12 - <28 weeks 24 15
#
Yes 0 0.0% 0 0.0%
Vaginal blood loss GA > 28 weeks 24 15
1.00
Yes 2 8.3% 1 6.7%
Preterm labor
24 15 1.00
Yes 1 4.2% 0 0.0%
Preterm premature rupture of membranes 24 15
1.00
Yes 1 4.2% 0 0.0%
Pregnancy induced hypertension 24 15
1.00
Yes 2 8.3% 1 6.7%
Preeclampsia 24 15
4
Yes 0 0.0% 0 0.0%
Eclampsia 24 15 4
Yes 0 0.0% 0 0.0%
Intrauterine growth restriction 24 14 8
Yes 30 12,5% 0 0,0%

4 Fisher's-Exact test is not measured because of constant value
GA = gestational age

Table 6: Other primary outcome measures (uterine rupture, placental complications and other pregnancy
complications)
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The secondary outcome measure, time to conception, was 14 weeks (IQR 5 — 33) in the HM

group and 15 weeks (IQR 6 — 37) in the LR group (p = 0.96).The descriptive data considering

live birth are shown in table 7 and there are no significant differences.

Morcellation

Loop resection

Total N Median P25 P75 N % Total N Median P25 P75 N % p

Start of 07
delivery 24 15 :

NPT 13 542% 11 733%

labor

Induction of 9 3759 1 6.7%

labor . .

Uiy (0= 2 83% 3 200%

section
Delivery mode 2 12 99

Ve 2 9.1% 1 83%

extraction

Secondary C- 2 91% 1 8.3%

section ’ .
Sesimime R E 24 4043 3840 4045 15 3841 36+0  40+1 58
(weeks + days)
Birth weight (gram) 24 3130 2830 3738 14 3470 3170 3850 73
Postpartum 24 15 1.00
haemorrhage

Yes 5 208% 3 200%

Table 7: Descriptive data considering live birth

The results of the per-protocol analysis are comparable

There were no statistically significant differences.

with the intention-to-treat analysis.
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5. Discussion

5.1 Main findings

The overall live birth rate after hysteroscopic treatment of RPOC was 79.5% in our study.
This is comparable with live birth rates in previous reports on pregnancy rates after
hysteroscopic removal of RPOC, namely 57.3 to 80.7% (36) (13,27-29,38,40). Although the
percentage after HM was higher (88.9%) compared to LR (68.2%) this difference did not
reach statistical significance. Also the miscarriage rate after LR was higher compared to the

HM group, but this did also not reach statistical significance.

Apart from the technique used and successful removal of RPOC is the effect of maternal age
on the average rate of pregnancy. Maternal age is the single most important determinant of
spontaneous as well as treatment-related conception with a gradual decline in fertility after the
age of 35 years (49). In our study, there was no significant difference between the median
maternal age in both groups (32 years in HM group, 34 years in LR group). Ikhena et al.
reported a median maternal age of 35 years, live birth rate was 69.5% (35). In the study of
Ben Ami et al. a mean age of 30.5 years was seen with a live birth rate of 80.7% after
hysteroscopic resection of RPOC(29).The maternal age in the study of Sonnier et al. was
average 32 years, however, they did not analysed live birth rate (36). One could conclude that

maternal age is indeed an important determining factor for live birth rate.

In the present study, there were no significant differences in overall placental complications
(20.8% vs 22.2%). More specifically, no significant differences were observed between the
two study groups for abnormal placentation (4.2% in HM group versus 14.3% in LR group),
retained placenta after delivery with need for MPR (21.1% in HM group versus 9.1% in LR
group) or persistence of RPOC (4.2% in HM group versus 11.8% in LR group). Comparison
with other studies is not straight forward since there is a difference in definitions of placental
complications. The study of Ikhena et al. describing reproductive outcomes after
hysteroscopic resection of RPOC showed a rate of 18% of abnormal placentation defined as
placenta accreta increta and percreta, vasa or placenta previa and retained placenta (35). Ben
Ami et al. reported placental complications in 11% of patients who had hysteroscopic removal
of RPOC. However, they did not describe what subtypes of abnormal placentation were

analysed.

In the HM group four cases needed manual removal of the placenta after delivery versus

one case in the resection group, which was not significant different. One could have expected
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less MPRs in the HM group since with use of the hysteroscopic morcellator, theoretically less
damage is done to the surrounding tissue, especially when comparing to curettage or using LR
with energy. It has been postulated that injury to the endometrium, even in non-gravid uteri,
due to intrauterine procedures may have implications on placental implantation. This injury
may restrict the detachment of the placenta during labor resulting in retained placenta after

delivery (50).

In this study, recurrent RPOC in the subsequent pregnancy occurred in each group only in
one patient. A recent study of Smorgick concluded that women treated for RPOC are at risk
for recurrent RPOC, especially those who had been managed by D&C in comparison with
operative hysteroscopy (41). The small numbers presented in our study may be explained by
the selective removal of RPOC with both hysteroscopic techniques with minimal endometrial
injury.

There was one major adverse pregnancy outcome, namely a prelabor uterine rupture in a
patient with a known congenital anomaly of the uterus (hemi-uterus) in the HM group where
the initial procedure for removal of RPOC was complicated by a perforation at the time of
dilation of the cervix. According to the Belgian Obstetric Surveillance System, the prevalence
of uterine rupture in Belgium is estimated at 3.6 (95% CI 2.9 to 4.4) per 10 000 deliveries,
which is comparable with the data of the WHO (0.03% in developed countries). Known risk
factors for uterine rupture are scarring by a previous caesarean section, gestational age beyond
37 weeks, labor and induction or augmention of labor (42). Evidence on the risk of uterine
rupture following complicated operative hysteroscopy remains inconclusive as only case
reports are found in literature. In the other seven patients were perforation occurred in the
initial RCT, five became pregnant. In none of these cases, adverse obstetric events occurred.
In the review of Sentilhes et al. on uterine rupture after operative hysteroscopy, metroplasty
for uterine septa or synechiae are a primary condition at risk for obstetrical morbidity (12 of
the 14 cases retrieved in this review). Uterine perforation and monopolar electrosurgery are
associated risk factors for uterine rupture (43). When perforation occurs, notification in the
patient’s file needs to be done. It is important to inform the patient to bear in mind the

operation-conception interval, however no data exist on this object.

In the current study, there were no significant differences in other pregnancy complications.
Limited literature was found about obstetric outcome for subsequent pregnancy following

hysteroscopic removal of RPOC. For IUGR and preterm birth in subsequent pregnancy
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following surgical removal of RPOC data was found in the studies of Ben Ami and Ikhena
(29,35). Both compared these outcomes for D&C with hysteroscopic resection and no
significant differences were found. Although not statistically significant, other pregnancy
complications in our study were more prevalent in the morcellation group (33.3%) compared
to the resection group (16.6%). This is probably because of the long list of variables included
in our definition of ‘other pregnancy complications’ and the small numbers of cases. These
variables could have a lot of confounders, besides a possible influence of the resection

technique of RPOC.

In our study, the time to conception was not significantly different between LR and
morcellation. Ben Ami et al. found a significantly reduced interval tot conception in the group
who underwent hysteroscopic resection of RPOC compared to the group treated with D&C
(7.4 months vs 12.9 months) (29). Ikhena et al. reported a mean time to pregnancy of 29
weeks after hysteroscopic removal of RPOC (35). Sonnier et al. examined the time to
conception after RPOC removal by LR, they found an average interval of 22 weeks (36). Our
intervals were slightly shorter (14 weeks and 15 weeks for HM group and LR group

respectively).
5.2 Strengths and limitations

To our knowledge, the present study is the first to report on reproductive and obstetric
outcome of women who underwent HM compared to LR for the removal of RPOC.
According to the initial RCT, both an intention-to-treat and per-protocol analysis were done to

correct for initial protocol deviations.

A limitation of the present study is its retrospective nature. Part was done by telephone
interview which may be associated with recall bias. Due to the relative little sample size in
our follow up study, some outcomes may not be significant. Also the initial RCT was not

powered for our primary and secondary outcome measures.
5.3 Interpretation

Previous RCT concluded that HM is a faster, effective, and safe alternative to LR for removal
of RPOC. The conception rate after RPOC removal using HM or LR are similar. There was a
tendency towards more live birth in the HM group but more well conducted research is
necessary group. The time to pregnancy was comparable between HM and LR, there seems to

be no detrimental effect on fertility.
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Doelstelling

In deze masterproef wordt aan de hand van een retrospectieve analyse de follow up studie
gedaan Dbetreffende reproductieve en zwangerschapsuitkomsten na hysteroscopische

placentarestverwijdering (loop resectie versus morcellatie).
Methodologie

Van alle patiénten die geincludeerd zijn in voorgaande RCT, waarbij hysteroscopische
placentarestverwijdering door middel van loop resectie (n=40) vergeleken werd met
morcellatie (n=46), werden fertiliteit en zwangerschapsuitkomsten nagegaan. De primaire
uitkomst waren levendgeboorte en zwangerschapscomplicaties, verdeeld in uterusruptuur,
abnormale placentatie (placenta accreta/increta/percreta, placenta previa, vasa previa,
retentio placentae na de bevalling of expulsie met noodzaak tot manuele verwijdering of
curettage en placentarest 6 weken na de Dbevalling of expulsie) en andere
zwangerschapscomplicaties (bloedverlies tijdens het eerste, tweede en/of derde trimester,
premature contracties, preterme prematuur gebroken vliezen, hypertensieve aandoeningen
gerelateerd aan de zwangerschap of intrauteriene groei restrictie. De secondaire uitkomst was

de tijd tot zwangerschap.
Resultaten

Het antwoord percentage bedroeg 75% (30/40) voor de loop resectie groep en 84.8% (39/46)
voor de morcellatie groep. The mediane follow-up was 4 jaar (IQR 4 — 6) in de morcellatie
groep en 5 jaar (IQR 4 -5) in de loop resectie groep (p = 0.90). 71% (49/69) hadden een
zwangerschapswens na de hysteroscopische placentarestverwijdering. In de intention-to-treat
analyse, de levendgeboorte in de morcellatiegroep bedroeg 88.9% (24/27), 68.2% (15/22) in
de loop resectie groep. Dit niet significant verschillend (p = 0.09). Een uterusruptuur werd
alleen in de morcellatie groep gezien in 4.2% (1/24) van de patiénten (p = 1.00). De casus
betrof een patiénte met gekende hemi-uterus waarbij een perforatie was opgetreden tijdens de
dilatatie. Complicaties betreffende de placenta werden in 20.8% (5/24) en 22.2% (4/18) (p =
0.33) gezien en andere zwangerschapscomplicaties in 33.3% (8/24) en 16.6% (3/18) (p =

0.33) voor respectievelijk de morcellatie en loop resectiegroep. De mediane tijd tot
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zwangerschap was 14 weken (IQR 5 — 33) in de morcellatie groep en 15 weken (IQR 6 — 37)
in de loop resectie groep (p = 0.96).

Conclusie

Hysteroscopische placentarestverwijdering door middel van zowel loop resectie als
morcellatie  lijken geen schadelijk effect te hebben op reproductieve en
zwangerschapsuitkomsten in een volgende zwangerschap. De zwangerschapspercentages zijn
voor beide groepen vergelijkbaar, met een trend tot naar meer levendgeboorte in de

morcellatie groep.
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Appendix 1: overview of the literature

Study design Study period Number Selection of patients Diagnosis | Pregnancy Time interval from end of | Treatment
of of RPOC preceding RPOC pregnancy and treatment
patients Inclusion Exclusion for RPOC Intervention group Control group
criteria criteria
Ben ami et retrospective January 2000 - 240 Suspicion RPOC NA NA - Delivery - Group positive | D&C or hysteroscopic D&C or hysteroscopic
al., 2014 December 2010 - Missed pathologic resection (type NA) resection (type NA) and
(19) abortion findings:3.7£3 | 44 positive negative pathologic
- Induced weeks e - _
abortion i Group negative pathologic findings findings (n=78)
pathologic (n=162)
findings: 4 £3.8
=>not significant
Ben Amiet | Retrospective | January 2000- 177 Pathologic NA NA - Delivery - Hysteroscopic Hysteroscopic Blind D&C with metal
al., 2014 December 2010 confirmed - Abortion resection resection cold loop curette (n=94)
(29) RPOC group:5.3£3.3 | yochnique (n=83)
weeks
- D&C group: 2.6
+ 2.3 weeks
= p<0.001
Chipchase RCT NA 35 Patients with Complete TVIUS First trimester NA expectant surgical management
et al., 1997 good health miscarriage spontaneous management (n=19)
(26) with a normal Rf?curre.nt miscarriage (n=16) (type NA)
miscarriage

haemoglobin,
haemodynamic
ally stable, an
estimated
gestational age
of <13 weeks
and with
anterior-
posterior
diameter of
RPOC of < 50
mm
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Cohen et Retrospective | January 1997- 70 Persistent NA TV US -Abortion curettage Days | HR D&C Hysteroscopic Conventional blind D&C
al., 2001 january 2000 vaginal bleeding -Caesarean section resection cold loop (n=24)
27) -Vaginal delivery % % technique (n=46)
<10 19.6 37.5
10- 34.8 20.8
30
>30 45.6 41.7
Faivre et Observational | October 1999 - 50 -Metrorrhagia NA TV -spontaneous Median : 60 days Hysteroscopic resection with cold loop technique
al., 2009 study September -Secondary Doppler miscarriage (interquartile range 30-90 (78%) or secondarily applied electrical energy
(38) 2006 amenorrhea us -D&C for days) (22%)
-Repeated hysterosc | termination of
spontaneous opy pregnancy
miscarriages -Medical
termination of
pregnancy first or
second trimester
-Term delivery
Fuchs et Double-blind September 52 Age 18-50 years | -Signs/symptomsof | TVIUS -vaginal delivery 7 weeks in both groups Hysteroscopic Hysteroscopic resection
al,, 2014 prospective 2009-june 2012 infection Diagnosti | -Cesarean section resection cold loop cold loop technique
(33) RCT -Active bleeding at ¢ office technique + Oxiplex without Oxiplex gel,
admission hysterosc . .
opy gel, postoperative postoperative horr.nc.mé
B hormone treatment treatment and antibiotic
and antibiotic therapy | therapy
(n=21) (n=20)
Golan et Retrospective | July 2001- 159 Symptoms and NA TV US -D&C after <10 days: 21.3% Hysteroscopic resection cold loop technique
al., 2011 August 2007 transvaginal US Symptom | spontaneous (n=159)
s abortion
(Continu -D&C for
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(40) ous termination of 11-20: 17.6%
vaginal pregnancy
bleeding, | -Medical abortion 21-30: 18.2%
lower -Vaginal delivery
abdomin -Caesarean section 31-180: 42.7%
al pain,
fever)
Hamerlync | RCT May 2011-July 87 Adult women -Evidence of us -Vaginal delivery -Hysteroscopic Hysteroscopic Hysteroscopic cold loop
ketal., 2015 diagnosed with | malignancy and/or -Caesarean section morcellation group: 10 morcellation (n=46) technique (n=40)
2016 (11) RPOC -Untreated cervical diagnosti -Incomplete weeks (range 8)12)
stenosis c miscarriage -Hysteroscopic resection
-General -Delayed group: 10 weeks (range 9-
contraindication for hysterosc miscarriage 16)
operative opy -Termination of
hysteroscopy pregnancy
Hooker et Retrospective | January 2004- 127 Delivery > 32 -Late termination of | US -Vaginal delivery 42 days (range 4-171 days) | Hysteroscopic Blind D&C (n=105)
al., 2015 December 2011 weeks pregnancy Symptom | -Cesarean section resection cold loop
(13) -Stillbirths s: technique (n=22)
-Surgical excessive
intervention within or
24h after delivery abnormal
blood
loss,
fever,
abdomin
al pain
Ikhena et Retrospective | January 2004- 111 Symptoms NA Symptom | -Vaginal delivery NA Hysteroscopic scissors and forceps (n=43)
al,, 2016 december 2014 (abnormal sand/or | -Cesarean delivery
(35) uterine us -Early pregnancy Bipolar resectoscope (n=68), application of
bleeding, fever, findings loss electrosurgery determined by provider at the time

and/or
abdominal pain
in the presence
of persistently
elevated serum
human
chorionic
gonadotropin
levels
(>5.0mIU/ml)
and/or US
findings

of surgery
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Jiménez et retrospective | January 2001 - 84 -Vaginal NA Diagnosti | -Vaginal delivery 35 days (range 2-105) Hysteroscopic biopsy forceps
al., 2009 March 2008 bleeding and/or c -Abortion
(34) fever hysterosc -Caesarean section
-Persistence of
US imaging in oPY
asymptomatic
patients after
expectant
management
Smorgick Retrospective | January 2008 — 442 Women treated | NA TV US, -Vaginal delivery
et al., 2018 December 2015 for RPOC hysterosc | -Caesarean section
(30) opic -Medical abortion
findings -Surgical abortion
and
patholog
y results
Sonnier et retrospective January 2008 - 115 Persistent NA TV US -Abortion -<10 days: 2 (2%) Hysteroscopic cold loop technique
al,, 2017 December 2011 bleeding or (spontaneous or -11-20 days: 21 (18%)
(36) pelvic pain and induced) -21-30 days: 15 (13%)
US images -Delivery -> 31 days: 75 (65%)
Rein et al., Cohort study -D&C: February | 95 Diagnosis RPOC | NA TV Spontaneous firstor | Days | HR D&C Hysteroscopic D&C: metal curette size
2011 (28) 2004-January by TV Doppler Doppler second trimester resection with cold no. 4 under guidance of
2007 ) us us miscarriage treated % % loop technique (n=53) | transabdominal US
;:z;zfiroo::wp'c with D&C or term (n=42)
February 2007- caesarean section <10 113 11.9
NA
10- 453 50
29
>30 43.4 38.1
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Appendix 2: Reproductive and obstetric outcome after curettage versus hysteroscopic resection of RPOC

Complete resection [[lUA Reproductive outcome Obstetric outcome Follow up
'Time to conception (months) [Pregnancy Miscarriage Live birth |Mean pregnancy time [Birth weight |Placental complication period
Ben-Ami et D&C 12.9 (SD 16,8) 92.6% (87/94) [11.7% (11) 88.3% 38.2 (SD 2.5) 3055 (SD 4.3% (4.94) NA
al., 2014 (29) (83/94) 528.4)
HR 7.4 (SD 7) 92.8% (77/83) [19.3% (16) 80.7% 38.1(SD 4.2) 2984 (SD 13.3% (11/83)
(67/83) 485.7)
p- 0.037 0.340 0.276 0.267 0.811 0.551 0.177
value
Cohen et al., 2001 (27) |D&C [79.2% (19/42) 11.0 62.5% (10/16) [30% (3/10) 70% (7/10) | NA NA NA > 6 months
HR  |100% (46/46) 7.3 82.3% (14/17) [7.1% (1/14) 71.4% (range 6-42
(10/14) months)
p- <0.03 NS NS NS
value
Hooker et al., 2015 (13)|D&C |84.8% (89/105) 19.6% [NA 80% (4/5) NA NA NA At least one-
(18/92) year follow up
HR  [77.3% (17/22) 25.0 75% (12/16) 23.8% (5/21) 76.2%
(5/20) (16/21)
- 0.36 0.55 0.62
value
Rein et al., 2011 (28) |D&C [97.4% (38/39) 30.8% [14.5 -59.5% (22/37) |-1st trimester 15% [45.9% At least 24
(12/39) (3) (17/37) months (range
-<35years 66.6% 8-38 months)
(20/30) -2nd trimester 0%
(0%)
HR  [100% (48/48) 4.2%  |11.5 -68.8% (31/45) [-1st trimester: 57.8%
(2/48) 6,9% (2) (26/45)
-<35years
78.1%(25/32)  |-2nd trimester:
3.4% (1)
- NA <0.001 |0.036 -0.035 -1st trimester:
value 0.227

<35 years 0.028

-2nd trimester:
0.382
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Appendix 3: Reproductive and obstetric outcome after hysteroscopic resection of RPOC

TUA IReproductive outcome Obstetric outcome |Follow up
Mode of conception Time to conception [Pregnancy Miscarriage [Live birth
Faivre et al., 9% (2/22) mild IUAs spontaneous (n=2) - Overall: 76% 7 70% (21/30) 39/50 > 12 months follow up|
2009 ovulation induction (23/30) (3 lost to follow up, median 43
(n=1) - 35y: 88% (15/17) months (range 23-69)
- >35y:66% (8/13)
11/50 NA
Fuchs et al., - Intervention INA NA - Intervention  group:NA NA NA - Intervention
2014 group: 5% (1/21), 33% (7/21) roup: median
IUA AFS stage 3 - Control group: 15% group:
- Control  group; (10/41) 22 months
15% (3/20) IUA] - Total: 24% (10/41) (range 3-41)
AFS stage 2 or 3 _ .
_ Total 10% Control group;
(4/41) TUA AFS median 24
stage 2 or 3 months (range
5-31)
Golan et al., NA Spontaneous (n=22) 57% (16/23)[82% (23/28) 1 75% (21/28) 43/159 > 3 years (reproductive
2011 IVF (n=1) conceived within 1 outcome)
lyear
116/159: NA
14% (4/23
conceived within 2]
years
7% (2/23) conceived|
within 3 years
Jimenez et [NA INA 8.4 months (SD 7,1) [78,6% (24/30) 18.2 % (4/24) [63.6% NA NA
al., 2009 (15/24)
Ikhena et al. [NA NA Median time  29[49.5% (55/111) 7.3% (4) 69% (38/55) [Abnormal 18 months
2016 weeks (range 2-295) placentation: 18%
(10/55)

-3 placenta previa
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-2 placenta accreta

-5 retained placenta

IPostpartum
hemorrhage: 1.8%)
(1/55)

Gestational age: 37
weeks + 5.6

Birth weight: 3.8 kg +
0.4

Sonnier et
al., 2017

6/22

71.1 % at 6 months

83.5% at 1 year

160 (SD + 139) days

71.1% at 6 months

83.5% at 1 year

1744

NA

INA

22+-18 months
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