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Abstract

Background: To characterize patients with retained products of conception (RPOC) in placenta previa (PP), and to determine who re-
quires transarterial embolization (TAE) and/or hysterectomy after cesarean section (CS). We focused on RPOC in PP without placenta
accreta spectrum. Methods: The retrospective cohort study was performed in patients with RPOC in PP between April 2006 and June
2019 in our institute. Results: Of 498 patients with PP, RPOC were observed in 25. The median RPOC length was 4.4 cm (interquar-
tile range: 2.8–5.7). RPOC hypervascularity was observed in 10 (10/18, 56%) patients. Of the 25 patients, an additional hemostatic
intervention (TAE and/or hysterectomy) was required in 12 (48%). The duration between CS and TAE and/or hysterectomy ranged from
0–66 days. Of those, eight (8/12: 67%) patients needed the interventions on the day of surgery (day 0). Univariate analyses showed that
patients having received TAE and/or hysterectomy bled more at CS (p = 0.011) and more frequently required blood transfusions at CS
(p = 0.011), and were more likely to have hypervascular RPOC (p = 0.036). Conclusion: Hypervascular RPOC and bleeding episodes
at CS may predict the requirement of TAE and/or hysterectomy after CS in patients with PP.
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1. Introduction
Retained products of conception (RPOC) cause ob-

stetric hemorrhage. In placenta previa (PP), RPOCmay be-
come more problematic than non-PP. In PP, the placenta is
mainly located in the lower uterine segment, the part with
less contractility, which is one of the reasons for massive
bleeding at cesarean section (CS) in PP. In PP, RPOC usu-
ally occurs in the lower uterine segment, the placental at-
tachment site. Whether less contractility and/or anatomi-
cal characteristics of this segment also cause more RPOC-
related bleeding in PP is not known. However, PP fre-
quently causes massive bleeding and then RPOCmay cause
further bleeding, making the situation worse. Therefore,
special attention should be paid to RPOC in PP.

Three hemostatic procedures, uterine compression su-
tures (UCS) [1–4], intrauterine hemostatic balloon (IUB)
[5,6], and Matsubara-Takahashi (MT) cervix-holding tech-
nique (MT-holding) [7] proved to be effective in achiev-
ing hemostasis of obstetric hemorrhage, which we have
described previously. In PP, RPOC becomes evident ei-
ther intra-surgically or postpartum, and we have been em-
ploying one or a combination of these three procedures to
achieve hemostasis either intra-surgically or postpartum.
When hemostasis is not achieved with these three proce-
dures, we must resort to hysterectomy that leads to loss of
fertility and/or transarterial embolization (TAE) that pre-

serves fertility. However, in this setting, TAE is usually
performed as an emergency procedure. If we can predict
who requires TAE and/or hysterectomy for RPOC in PP, we
can prepare for them, which will promote patient safety.

In the present study, we characterized patients with
RPOC in PP. We excluded patients with placenta accreta
spectrum (PAS), which requires special attention in clinical
practice. We focused our present attention on patients with
PP (without PAS) in whom RPOC were determined either
intra-surgically or postpartum. We placed special emphasis
on those requiring TAE and/or hysterectomy.

2. Materials and methods
This retrospective observational study was approved

by the Institutional Review Board of our center (approval
number: A19-099). Because of the retrospective obser-
vational design, the ethics committee did not demand in-
formed consent from individual patients. Information on
how to opt out if desiredwas shown on our institute’s freely-
accessible website. No patients asked to opt out. We fo-
cused our attention on patients with PP who delivered be-
tween April 2006 and June 2019 after the second trimester.
While some patients were reported previously [4,6–12], the
purpose of the present study was different from that of our
previous ones.
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The diagnosis of PP was confirmed within 7 days be-
fore delivery using transvaginal ultrasound. The delivery
mode was CS with the lower uterine segment transverse
hysterotomy. Regarding placental delivery, it was induced
by pulling the umbilical cord. If the placenta was not de-
livered, manual removal was performed. Uterotonic agents
(oxytocin, methylergometrine, and prostaglandin F2-alpha,
or their combination) were administered intravenously or
intramuscularly after placental removal according to the
guidelines [13,14]. If no significant bleeding occurred after
placental removal, no hemostatic procedures (UCS, IUB,
and/or MT-holding) were employed. If significant bleed-
ing occurred after placental removal, we employed UCS,
IUB, and/or MT-holding as described below. The decision
of whether and which procedure should be employed de-
pended on the judgement of the attending obstetrician (HT,
YB, HS, RU, AO, or SM). In several cases of anterior-
dominant PP, the hysterotomy portion was elevated to avoid
the placental incision. For suturing, we used Matsubara-
Yano (MY) UCS [13,14]. A 70-mm round needle with a
No. 1 thread was used to transfix the uterine caudal part
(lower uterine body) from anterior to posterior and then
transfix the uterine fundus from posterior to anterior (lon-
gitudinal suture). Then, transverse sutures were deployed
laterally to the longitudinal sutures [4,9]. Regarding IUB,
we basically use the Bakri balloon [5]. The inflation vol-
ume was 100–300 mL, depending on the situation. In MT-
holding, both the anterior and posterior cervical lips are
held with forceps, thereby closing the uterine cervix, which
has been employed in our department from approximately
2000 [7,8]. Hemostasis was achieved as follows: an in-
trauterine balloon tamponade was inserted into the uterine
luminal surface because handling the cervix can cause uter-
ine muscle contraction, and cervical clamping reduces the
blood flow from the cervix to the uterus. IUB and MT-
holding were discontinued approximately 12–24 hours fol-
lowing CS. When significant bleeding occurred after CS,
TAE and/or hysterectomywere employed, and their use was
decided on the basis of the attending obstetrician’s judge-
ment. We performed a hysterectomy instead of TAE if (1)
vital signs were unstable, (2) the patient did not desire to
preserve their uterus; or (3) TAE was not available.

We excluded patients with apparent PAS. However,
sometimes it was difficult to make a PAS diagnosis and
therefore we excluded patients if one of the following two
conditions were met. First, PAS was diagnosed presurgery;
this required that the patient have a history of a prior CS,
a placenta that was covering the previous CS incision, and
an ultrasound that showed signs indicative of PAS (loss of
a clear zone, multiple placental lacunae, and uterovesical
hypervascularity) [15]. In this presurgery diagnosed PAS
case, we fundamentally performed a cesarean hysterectomy
without placental removal [16]. When we considered the
cesarean hysterectomy without placental removal, several
obstetricians discussed the strategy. Second, placental re-

moval was impossible because of tight placental adhesion
to the uterus and thus, hysterectomy was required. Sixteen
patients with apparent PAS were excluded from this study
during the observation period. They all showed PAS histo-
logically.

RPOC were detected (1) during CS (placental rem-
nants in the uterine cavity were confirmed by surgeons); (2)
at the time or follow-up of postpartum hemorrhage (PPH);
and (3) during routine postpartum check-up. The routine
postpartum check-up was performed approximately at one
week and one month after delivery. The presence of RPOC
is difficult to judge in cases with PPH. Regarding the tim-
ing of the diagnosis in patients with PPH, RPOC were also
examined in the follow-up ultrasound. The RPOC image
findings have been described previously [17,18]. Briefly,
there was an intrauterine high-echoic lesion adjacent to the
myometrium using B-mode. In addition, a hypervascular
lesion in the uterine cavity in color-Doppler mode was also
suggestive of RPOC. Hypervascularity, defined as a color
Doppler-positive (pulse repetition frequency 15–25 cm/s)
lesion, was detected in the high echoic lesion. Regarding
RPOC length, we employed the longest axis in the sagittal
view. Thus, we quote the longer axis of the two dimen-
sions in the sagittal view. Enhanced computed tomography
(CT) or magnetic resonance imaging (MRI) was used when
sonographic confirmation of RPOC was difficult [19,20].
CT showed an intense enhancing mass in the uterine cavity
during the arterial phase in RPOC with vascularity. MRI
showed a polypoid mass with heterogenous signals in T1-
and T2-weighted images. The junctional zone in contact
with the mass was broken. A variable enhancement can be
seen on postcontrast images caused by the vascularity of the
RPOC.

The following information was retrieved from the
medical records: maternal age, parity, mode of conception
including the presence or absence of assisted reproductive
technology (ART), history of abortion, history of CS, mode
of abortion or delivery, weeks at delivery, birth weight, fe-
tal sex, Apgar score, umbilical artery pH, neonatal intensive
care unit admission, cause of PPH, employment of three
procedures (MY UCS, IUB, and MT-holding), blood loss,
lowest level of hemoglobin, lowest level of fibrinogen, au-
tologous transfusion, and intensive care unit admission. In-
formation on RPOCwas also retrieved, including the maxi-
mum length in the ultrasound and the flow in RPOC and/or
myometrium. Patient background, characteristics, and out-
comes were compared between those requiring vs. those
not requiring TAE and/or hysterectomy for RPOC.

Blood was transfused in principle with Hb<6.0 g/dL,
systolic blood pressure<70mmHg, or estimated blood loss
>2500 mL. Autologous blood was first transfused when
available, and when it was insufficient, allogeneic blood
was transfused. Data were retrieved on the amounts of al-
logeneic blood transfusion (containing red cell concentrate
[RCC], fresh frozen plasma [FFP], and platelet concentrate
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Table 1. Patient backgrounds.
Characteristic n = 25

Age (years), median (IQR) 35 (31–38)
<30, n (%) 5 (20)
30–34, n (%) 6 (24)
35–39, n (%) 10 (40)
≥40, n (%) 4 (16)

Primipara, n (%) 16 (64)
History of CS, n (%) 7 (28)
History of D&E, n (%) 2 (8)
Pregnancy by ART, n (%) 6 (24)
Multiple pregnancy, n (%) 2 (8)
Placental position, n (%)

Anterior 9 (36)
Posterior 16 (64)

Degree of PP
Marginalis 12 (48)
Total 13 (52)

Gestational age at delivery, n (%)
<30 weeks, n 3 (12)
30+0–33+6 weeks, n 3 (12)
34+0–36+6 weeks, n 8 (32)
≥37 weeks, n 11 (44)

Blood loss at delivery (mL), median 2020
IQR 1340–2875
Range 230–12,010

Concomitant hemostatic procedure*, n (%) 17 (68)
Transfusion at delivery†, n (%) 16 (64)
*Intrauterine balloon use, uterine compression suture, or
holding the uterine cervix. These three methods were con-
comitantly or individually employed. †Including autotrans-
fusion. ART, assisted reproductive technology; CS, ce-
sarean section; D&E, dilatation and evacuation including
curettage; IQR, interquartile range; PP, placenta previa.

[PC]) transfused from the beginning of CS to 24 hours after.
The Mann–Whitney U test and Fisher’s exact test

(two-tailed) were used to compare RPOC characteristics,
maternal backgrounds, and outcomes between additional
hemostatic interventions (+) vs. none (–) associated with
RPOC. Parameters significant (p < 0.15) on univariate
analysis were subjected to multivariate logistic regression
analysis. All analyses were performed using JMP software
version 10 (SAS Institute, Tokyo, Japan), with p < 0.05
considered statistically significant.

3. Results
Table 1 shows patient backgrounds. Of 498 patients

with PP, RPOC were observed in 25. The median age was
35 (interquartile range (IQR): 31–38) years. Six women
became pregnant after ART. Regarding the placental posi-
tion, 16 (64%) patients had a posterior placenta. Eleven

Table 2. Characteristics of RPOC.
n = 25

Trigger of detection, n (%)
intraoperative findings 22 (88)
PPH after CS 2 (8)
incidental detection on routine ultrasound 1 (4)
Additional imaging study employed for RPOC, n (%)
CT 7 (28)
MRI 2 (8)
RPOC length* (cm), median (IQR) 4.4 (2.8–5.7)
RPOC hypervascularity**, n (%) 10 (56: 10/18)
Disappearance of RPOC† (days), median (IQR) 70 (30–118)
*Maximum length. Of the 25 patients, RPOC could be measured
in 18 cases because additional procedures (e.g., hysterectomy)
were needed just following CS. **Using color Doppler in ultra-
sound. The vascularity was measured in 18 cases. †Maximum
length <5 mm was defined as disappearance in ultrasound. CS,
cesarean section; CT, computed tomography; IQR, interquartile
range; MRI, magnetic resonance imaging; PPH, postpartum hem-
orrhage; RPOC, retained products of conception.

Table 3. Intervention for RPOC.
Characteristic n = 25

Additional hemostatic intervention required, n (%) 12 (48: 12/25)
Trigger event, n (%)
significant bleeding 12 (100: 12/12)
Duration between CS and intervention, range (days) 0–66
day 0 8 (67: 8/12)
1–7 1 (8: 1/12)
8–30 2 (17: 2/12)
31- 1 (8: 1/12)
Regimen of intervention, n (%)
TAH 4 (33: 4/12)
TAE* 8 (67: 8/12)
*In one patient, TAH was necessary because of continuous bleed-
ing following TAE. CS, cesarean section; MTX, methotrexate;
RPOC, retained products of conception; TAE, transarterial em-
bolization; TAH: transabdominal hysterectomy.

(44%) patients were delivered at term. The median blood
loss at delivery was 2020 mL (IQR: 1340–2875). UCS,
IUB, and/or MT-holding were required in 17 (68%) pa-
tients. Transfusion at delivery was performed in 16 (64%)
patients.

Table 2 shows the clinical characteristics of RPOC.
RPOC were diagnosed during CS (e.g., difficult placental
removal) in 22 (88%) patients, at examination for PPH af-
ter CS in two (8%), and at routine ultrasound observation in
one (4%). The diagnosis of RPOCwas supported byCT and
MRI in seven and two patients, respectively. The median
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Table 4. Univariate analysis among patients with RPOC in the presence or absence of an intervention.
Intervention (+) Intervention (–)

OR (95% CI) *** p-value
(n = 12) (n = 13)

Age (years), median (IQR) 33 (29–37) 35 (33–38) 0.368
Primipara, n (%) 8 (67) 8 (62) 1.3 (0.15–4.12) 0.790
Pregnancy by ART, n (%) 4 (33) 2 (15) 2.8 (0.40–18.9) 0.378
History of CS 3 (25) 4 (31) 0.8 (0.13–4.36) 1.000
History of D&E 1 (8) 1 (8) 1.1 (0.06–19.6) 1.000
Anterior placenta, n (%) 6 (50) 3 (23) 0.3 (0.05–1.67) 0.226
Total previa, n (%) 8 (67) 5 (38) 3.2 (0.06–1.61) 0.238
Gestational age at delivery (weeks), median (IQR) 36.5 (34.3–37.0) 36.0 (30.5–37.0) 0.573
Blood loss at delivery (mL), median (IQR) 2690 (1788–5518) 1560 (1155–2125) 0.011
Transfusion, n (%) 11 (92) 5 (38) 17.6 (1.71–181) 0.011
Concomitant hemostatic procedure, n (%) 10 (83) 7 (54) 4.3 (0.66–17.8) 0.202
RPOC length* (cm), median (IQR) 5.0 (3.1–7.0) 3.0 (2.0–5.1) 0.133
RPOC hypervascularity**, n (%) 5 (100: 5/5) 5 (38: 5/13) 0.036
*RPOC size in five cases was missing. **RPOC vascularity in seven cases was missing. ART, assisted reproductive technology;
CS, cesarean section; D&E, dilatation and evacuation including curettage; IQR, interquartile range; RPOC, retained products of
conception. ***We performed multivariate logistic regression analysis using transfusion, RPOC length, and RPOC hypervascu-
larity. The RPOC vascularity showed the significance (p = 0.014). However, due to a small sample size, appropriate model could
not be constructed, and, thus, we did not show the result in this table.

RPOC length was 4.4 cm (IQR: 2.8–5.7). RPOC hypervas-
cularity was observed in 10 (10/18: 56%) patients.

Table 3 shows the interventions for RPOC. Of 25 pa-
tients, an additional hemostatic intervention was required
in 12 (48%). TAE and hysterectomy were required in eight
and four patients, respectively, because of bleeding. Of the
four patients requiring TAH, two were diagnosed with par-
tial placenta accreta histologically. The duration between
CS and TAE or hysterectomy ranged from 0–66 days. Of
those, eight (67%) patients needed the interventions on the
day of surgery (day 0).

Table 4 shows the comparison between patients with
and without TAE and/or hysterectomy. Univariate analyses
showed that patients having received TAE and/or hysterec-
tomy bled more at CS (p = 0.011) and more frequently re-
quired blood transfusion at CS (p = 0.011), and they were
more likely to have hypervascular RPOC (p = 0.036). Pa-
tients with larger RPOC also more frequently required TAE
and/or hysterectomy, but this was not statistically signifi-
cant (p = 0.133).

4. Discussion
In patients with RPOC after PP delivery, almost

half (48%: 12/25) required TAE and/or hysterectomy.
These two procedures were required in patients with
massive bleeding at CS and hypervascular RPOC; thus,
these conditions should be considered as a high risk for
TAE/hysterectomy-requiring RPOC.

Few reports are available on the outcomes of RPOC
after PP delivery. A recent study showed that emergent

hysterectomy was required in 31% (11/36) of such patients
[21]. When it comes to RPOC without PP, TAE and/or hys-
terectomy was less often required. Of non-PP patients who
had RPOC after 2nd trimester abortions/deliveries or 3rd
trimester deliveries, 19% of them required TAE and/or hys-
terectomy [22]. Other studies showed that surgical inter-
ventions were required in approximately 25% of patients
with non-PP RPOC [23,24]. TAE and/or hysterectomy was
more frequently required in PP in the present study (in al-
most 50%). This may be because of the increased incidence
of “hidden” PAS in PP.We excluded clinically evident PAS;
however, theoretically, there were some “hidden” (clini-
cally unrecognizable) cases of PAS. Such “hidden” PAS is
more likely to be involved in PP than in non-PP [25,26]. In
such cases, RPOC may have a richer blood flow. This may
cause marked bleeding, which may account for the more
frequent requirement of TAE and/or hysterectomy.

TAE and/or hysterectomy was required in patients
with massive bleeding at CS and hypervascular RPOC.
First, massive bleeding at delivery is a risk factor for TAE
and/or hysterectomy. This may be because of “hidden”
PAS, as described. Of note, a recent study showed positive
associations of the degree of PAS and blood loss in cases of
RPOC in PP [24]. Second, RPOC vascularity may account
for the requirement of TAE and/or hysterectomy. Several
studies suggest a positive association between RPOC vas-
cularity and surgical interventions in patients without PP
[22,23]. RPOC vascularity may also be a risk factor for
TAE and/or hysterectomy in patients with PP. Our previ-
ous study on the normal placental position also showed that
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RPOC length ≥4 cm significantly necessitated TAE and/or
hysterectomy [22]. A recent study also showed an associa-
tion between the RPOC longer axis and additional interven-
tions [27]. All these studies suggest that a “larger” placenta
remaining in utero, larger RPOC, may account for the mas-
sive bleeding, which is consistent with the present findings.

Regarding the timing of TAE and/or hysterectomy,
these procedures were required on the day of the surgery
(day 0) inmore than 67% of cases (8/12), whereas theywere
required 22 days (median) after delivery in patients without
PP in our previous study [22]. We do not know the rea-
son why bleeding, and thus the requirement of TAE and/or
hysterectomy, occurred more rapidly after delivery in PP.
Putting this aside, it may be obstetricians’ common sense
that the day of the surgery is the day when we must pay at-
tention to bleeding. This is true also for bleeding caused by
RPOC in PP patients.

5. Conclusions
Almost half the patients with RPOC after PP delivery

required TAE and/or hysterectomy. Additionally, in pa-
tients with hypervascular RPOC that was associated with
massive bleeding, TAE and/or hysterectomy was required.
We should prepare for TAE and/or hysterectomy in patients
with these conditions. This was a retrospective study and
thus, treatment was decided depending on the discretion of
the attending obstetrician. Further studies are necessary.

Abbreviations
ART, assisted reproductive technology; CS, cesarean

section; CT, computed tomography; FFP, fresh frozen
plasma; IUB, intrauterine balloon; MRI, magnetic reso-
nance imaging; MT-holding, Matsubara-Takahashi cervix
holding technique; MY, Matsubara-Yano; PAS, placenta
accreta spectrum; PC, platelet concentrate; PP, placenta
previa; PPH, postpartum hemorrhage; RCC, red cell con-
centrate; RPOC, retained products of conception; TAE,
transarterial embolization; UCS, uterine compression su-
ture.

Author contributions
MOh, HT contributed to the conception and design

of the study, data collection, data analysis, and writing the
manuscript. YB, HS, and KH contributed to data collec-
tion and revising the manuscript. SN, MOg contributed to
data analysis, and writing the manuscript. AO supervised
the study. SM contributed to writing the manuscript. All
authors read and approved the final manuscript.

Ethics approval and consent to participate
This retrospective observational study was approved

by the Institutional Review Board in our center (approval
number: A19-099). Because of the retrospective obser-
vational design, the ethics committee did not demand in-
formed consent from individual patients.

Acknowledgment
Not applicable.

Funding
This research received no external funding.

Conflict of interest
The authors declare no conflict of interest.

References
[1] B-Lynch C, Coker A, Lawal AH, Abu J, Cowen MJ. The B-

Lynch surgical technique for the control of massive postpartum
haemorrhage: an alternative to hysterectomy? Five cases re-
ported. British Journal of Obstetrics & Gynaecology. 1997; 104:
372–375.

[2] Cho JH, Jun HS, Lee CN. Hemostatic suturing technique for
uterine bleeding during cesarean delivery. Obstetrics and Gy-
necology. 2000; 96: 129–131.

[3] Hayman RG, Arulkumaran S, Steer PJ. Uterine compression su-
tures: surgical management of postpartum hemorrhage. Obstet-
rics & Gynecology. 2002; 99: 502–506.

[4] Takahashi H, Baba Y, Usui R, Suzuki H, Horie K, Yano H, et
al. Matsubara-Yano suture: a simple uterine compression suture
for postpartum hemorrhage during cesarean section. Archives of
Gynecology and Obstetrics 2019; 299: 113–121.

[5] Bakri YN, Amri A, Abdul Jabbar F. Tamponade-balloon for ob-
stetrical bleeding. International Journal of Gynaecology and Ob-
stetrics. 2001; 74: 139–142.

[6] Ogoyama M, Takahashi H, Usui R, Baba Y, Suzuki H, Ohkuchi
A, et al. Hemostatic effect of intrauterine balloon for postpar-
tum hemorrhage with special reference to concomitant use of
”holding the cervix” procedure (Matsubara). European Journal
of Obstetrics and Gynecology and Reproductive Biology. 2017;
210: 281–285.

[7] Takahashi H, Ohkuchi A, Usui R, Suzuki H, Baba Y, Matsubara
S. Matsubara-Takahashi cervix-holding technique for massive
postpartum hemorrhage in patients with placenta previa with or
without placenta accreta spectrum disorders. International Jour-
nal of Gynaecology and Obstetrics. 2018; 140: 357–364.

[8] Matsubara S, Kuwata T. Holding the uterine cervix may induce
uterine contractions in atonic bleeding. Acta Obstetricia et Gy-
necologica Scandinavica. 2011; 90: 1454–1455.

[9] Matsubara S, Kuwata T, Baba Y, Usui R, Suzuki H, Takahashi
H, et al. A novel ’uterine sandwich’ for haemorrhage at cae-
sarean section for placenta praevia. Australian and New Zealand
Journal of Obstetrics and Gynaecology. 2014; 54: 283–286.

[10] Baba Y, Takahashi H, Ohkuchi A, Usui R, Matsubara S. Which
type of placenta previa requires blood transfusion more fre-
quently? A new concept of indiscernible edge total previa. Jour-
nal of Obstetrics and Gynaecology Research. 2016; 42: 1502–
1508.

[11] Baba Y, Matsubara S, Ohkuchi A, Usui R, Kuwata T, Suzuki
H, et al. Anterior placentation as a risk factor for massive hem-
orrhage during cesarean section in patients with placenta pre-
via. Journal of Obstetrics and Gynaecology Research. 2014; 40:
1243–1248.

[12] Takahashi H, Baba Y, Usui R, Suzuki H, Ohkuchi A, Matsubara
S. Laterally-positioned placenta in placenta previa. The Journal
of Maternal-Fetal & Neonatal Medicine. 2018; 33: 2642–2648.

[13] Minakami H, Hiramatsu Y, KoresawaM, Fujii T, Hamada H, Iit-
suka Y, et al. Guidelines for obstetrical practice in Japan: Japan
Society of Obstetrics and Gynecology (JSOG) and Japan As-
sociation of Obstetricians and Gynecologists (JAOG) 2011 edi-

5

https://www.imrpress.com


tion. Journal of Obstetrics and Gynaecology Research. 2011; 37:
1174–1197.

[14] Minakami H, Maeda T, Fujii T, Hamada H, Iitsuka Y, Itakura A,
et al. Guidelines for obstetrical practice in Japan: Japan Society
of Obstetrics and Gynecology (JSOG) and Japan Association of
Obstetricians and Gynecologists (JAOG) 2014 edition. Journal
of Obstetrics and Gynaecology Research. 2014; 40: 1469–1499.

[15] Collins SL, Ashcroft A, Braun T, Calda P, Langhoff-Roos J,
Morel O, et al. European Working Group on Abnormally Inva-
sive Placenta (EW-PAS). Proposal for standardized ultrasound
descriptors of abnormally invasive placenta (AIP). Ultrasound
in Obstetrics & Gynecology. 2016; 47: 271–275.

[16] Matsubara S, Kuwata T, Usui R, Watanabe T, Izumi A, Ohkuchi
A, et al. Important surgical measures and techniques at cesarean
hysterectomy for placenta previa accreta. Acta Obstetricia et Gy-
necologica Scandinavica. 2013; 92: 372–377.

[17] Esmaeillou H, Jamal A, Exlamian L, Marsousi V, Sarvi F,
Kokab A. Products of conception after first- and second-
trimester abortion by color Doppler sonography. Journal of
Medical Ultrasound. 2015; 23: 34–38.

[18] Sellmyer MA, Desser TS, Maturen KE, Jeffrey RB Jr, Kamaya
A. Physiologic, histologic, and imaging features of retained
products of conception. Radiographics. 2013; 33: 781–796.

[19] Shiina Y, Itagaki T, Ohtake H. Hypervascular retained product
of conception: Characteristic magnetic resonance imaging and
possible relationship to placental polyp and pseudoaneurysm.
Journal of Obstetetrics and Gynaecology Research. 2018; 44:
165–170.

[20] Iraha Y, Okada M, Toguchi M, Azama K, Mekaru K, Kinjo T, et
al. Multimodality imaging in secondary postpartum or postabor-
tion hemorrhage: retained products of conception and related
conditions. Japanese Journal of Radiology. 2018; 36: 12–22.

[21] Miyakoshi K, Otani T, Kondoh E, Makino S, Tanaka M, Takeda
S. Retrospective multicenter study of leaving the placenta in situ
for patients with placenta previa on a cesarean scar. International
Journal of Gynecology & Obstetrics. 2018; 140: 345–351.

[22] Takahashi H, Ohhashi M, Baba Y, Nagayama S, Ogoyama M,
Horie K, et al. Conservative management of retained products
of conception in the normal placental position: a retrospective
observational study. European Journal of Obstetrics & Gynecol-
ogy and Reproductive Biology. 2019; 240: 87–92.

[23] Lemmers M, Verschoor MAC, Oude Rengerink K, Naaktge-
boren C, Opmeer BC, Bossuyt PM, et al. MisoREST: surgi-
cal versus expectant management in women with an incomplete
evacuation of the uterus after misoprostol treatment for mis-
carriage: a randomized controlled trial. Human Reproduction.
2016; 31: 2421–2427.

[24] Kamaya A, Krishnarao PM, Nayak N, Jeffrey RB, Maturen KE.
Clinical and imaging predictors of management in retained prod-
ucts of conception. Abdominal Radiology. 2016; 41: 2429–
2434.

[25] Mulla BM, Weatherford R, Redhunt AM, Modest AM, Hacker
MR, Hecht JL, et al. Hemorrhagic morbidity in placenta accreta
spectrum with and without placenta previa. Archives of Gyne-
cology and Obstetrics. 2016; 300: 1601–1606.

[26] Kyozuka H, Yamaguchi A, Suzuki D, Fujimori K, Hosoya M,
Yasumura S, et al. Risk factors for placenta accreta spectrum:
findings from the Japan environment and Children’s study. BMC
Pregnancy and Childbirth. 2019; 19: 447.

[27] Kobayashi M, Nakagawa S, Kawanishi Y, Masuda T, Maenaka
T, Toda A, et al. The RPOC long axis is a simple indicator for
predicting the need of invasive strategies for secondary postpar-
tum hemorrhage in either post-abortion or post-partum women:
a retrospective case control study. BMC Pregnancy and Child-
birth. 2021; 21: 653.

6

https://www.imrpress.com

	1. Introduction 
	2. Materials and methods
	3. Results
	4. Discussion 
	5. Conclusions
	Abbreviations
	Author contributions
	Ethics approval and consent to participate
	Acknowledgment
	Funding
	Conflict of interest

