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ABSTRACT

Objectives: To compare the clinical characteristics and imaging manifestations of retained
products of conception (RPOC) with retained products of conception combined with uterine
arteriovenous malformation (UAVM-RPOC), to provide a basis for the early identification
and clinical treatment of UAVM-RPOC.

Material and methods: A retrospective analysis was conducted on women of reproductive
age (89 cases) for retained products of conception. Among the cases, 28 were identified with
UAVM-RPOC through ultrasound diagnosis, while 61 were diagnosed with RPOC. The
clinical and imaging characteristics of the two groups of women were analyzed, and the
treatment methods and prognosis of UAVM-RPOC were also analyzed.

Results: 71.43% women with UAVM-RPOC had a history of two or more previous
pregnancies, which was significantly higher than the 45.8% observed in the RPOC group (p <

0.05). The median serum level of f-human chorionic gonadotropin (B-HCG) was 128.7



(16.32-977) mIU/mL. The median time for detecting RPOC in women was 23 days, while the
median time to diagnose UAVM-RPOC was 39.5 days. In transvaginal sonography (TVS),
92.86% of women with UAVM-RPOC exhibited low-resistance (RI < 0.5) ultrasound
manifestations of the lesion, which was significantly higher than that in the RPOC group
(32.79%), p < 0.0001. The contrast-enhanced ultrasound (CEUS) features of UAVM-RPOC
were characterized by early-stage lesions showing rapid enhancement, which was followed by
a late-stage delay in the washout of the contrast agent compared to the myometrium, leading
to sustained enhancement. Out of 28 cases, only one woman underwent hysteroscopic surgery
following pre-treatment with uterine artery embolization; the remaining female did not
receive pre-treatment, and the surgical success rate for all women was 100%.

Conclusions: Our study revealed the clinical and imaging characteristics of UAVM-RPOC.
Transvaginal ultrasound is the preferred examination for diagnosing UAVM-RPOC, but for
cases with rich local blood flow signals, further refinement with CEUS examination can be
beneficial. The combined examination can better assess the depth of muscle layer infiltration
of the lesion, further evaluate the risk level of UAVM-RPOC, and guide clinical treatment.
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INTRODUCTION

Uterine arteriovenous malformation (UAVM) is a rare condition that can occur after abortion
and is defined as acquired abnormal connections between arteries and veins [1-3]. Based on
etiology, UAVM can be categorized into two types. Congenital UAVM, which is mostly
caused by developmental abnormalities of the primitive vascular endothelium during the
embryonic period, is extremely rare in clinical settings. Acquired UAVM is more common
and refers to vascular malformations caused by postnatal factors. It is generally believed that
trauma (abortion, surgery, childbirth, curettage), infection, and tumors are important
etiological factors. The primary pathological alteration involves the presence of small
arteriovenous fistulas between the branches of traumatized arteries and the veins within the
myometrium. Due to the lesion's highly vascular characteristic, it poses a life-threatening

condition that could potentially lead to massive genital hemorrhage. Females with acquired



uterine arteriovenous malformations associated with retained products of conception (UAVM-
RPOC) may be at a high risk of bleeding; consequently, the management modality should be
carefully chosen [4].

Retained products of conception (RPOC) often cause postabortion or postpartum
hemorrhage [5-6]. Transvaginal ultrasonography (TVS) is characterized by being non-
invasive and convenient, making it the primary method for post-abortion follow-up and also
the main method for diagnosing UAVM-RPOC. In cases of UAVM-RPOC, the mass appears
as mildly echogenic tissue interspersed with multiple hypoechogenic spaces of varying sizes
along with a tangle of tortuous vessels exhibiting multidirectional, high-velocity, and
turbulent flow. Although transvaginal ultrasound (TVS) is the preferred screening method for
UAVM-RPOC, when suspicious UAVM is detected by TVS, it is necessary to differentiate it
from intrauterine retention, placenta accreta, trophoblastic tumors, and malignant endometrial
tumors. In nearly 20% of cases, RPOC were accompanied by abnormal hypervascularity and
doppler ultrasound findings manifested as enhanced endometrial/myometrial vascularity with
high systolic velocity [7]. These nonspecific imaging features contribute to the overdiagnosis
of uterine arteriovenous malformations [8]. Thus, some investigators recommended the
diagnosing of acquired uterine arteriovenous malformations associated with retained products
of conception (UAVM-RPOC) for these women to distinguish them from other UAVMs [4].
Digital subtraction angiography (DSA) is the gold standard for diagnosing uterine
arteriovenous malformations (UAVMs). Although this invasive procedure can simultaneously
complete diagnosis and embolization, there is still debate on whether it will affect women's
long-term fertility [9—11]. From a purely diagnostic perspective, the practicality of DSA for
diagnosis is not high. Studies have shown that UAVMs may recur after embolization, and
there is a possibility of lesion expansion [12]. The UAVM-RPOC predominantly occurs in
women of reproductive age. Most women have mild symptoms, and there are fewer cases of
severe bleeding that require emergency treatment [13]. Therefore, except for cases where
massive hemorrhage necessitates urgent intervention, the number of women requiring
embolization treatment is low [14]. Additionally, embolization has been associated with

premature ovarian failure and infertility, which is not conducive to preserving women's



fertility. Therefore, many studies do not support the routine use of DSA for all patients with
abnormal blood flow detected by ultrasound [15].

Contrast-enhanced ultrasound (CEUS) is an advanced diagnostic imaging technique that
uses microbubble contrast agents to improve the visualization of blood vessels and tissues
during an ultrasound examination. This method enhances the ultrasound images by providing
more detailed information about blood flow and the vascularity of tissues, which can be
particularly useful for the detection and characterization of various conditions, including
tumors, inflammation, and vascular abnormalities. The CEUS is widely applied in various
medical fields, including imaging of the liver, kidney, and thyroid, and serves as a valuable
tool in both diagnostic and interventional radiology [16]. In principle, compared to TVS,
CEUS can more clearly display the extent of myometrial involvement in uterine arteriovenous
fistulas. By observing the characteristics of contrast agent perfusion and washout under
CEUS, it offers significant clinical guidance for diagnosing the disease and assessing the
activity of the villi. Therefore, CEUS holds the potential to emerge as a novel diagnostic
method for UAVM [17, 18]. This study summarized the characteristics of UAVM-RPOC and
reported its imaging characteristics of contrast-enhanced ultrasound. It provides a scientific

basis for the subsequent diagnosis of UAVM-RPOC using contrast-enhanced ultrasound.

MATERIAL AND METHODS
Study design
We conducted a retrospective study from January 2018 to December 2023 at our Hospital in
China. The study was approved by the Ethics Committee of our Hospital (ITT2024-068-002).
The ethics committee approved, and informed consent was waived.
Subjects
We collected the medical data of individuals from reproductive age who visited our hospital
for retained products of conception.

The inclusion criteria were as follows: (1) a history of pregnancy termination within the
past 3 months with -HCG levels > 5 mIU/mL; (2) Confirmation by ultrasound of RPOC or

UAVM-RPOC. The obtained ultrasound images were assessed, and the ultrasound diagnosis



was determined by two senior sonographers. Cases with incomplete medical records were
excluded. Finally, the RPOC group consisted of 61 women, while the UAVM-RPOC group
had 28 women (Fig. 1).

Subjects' characteristics were recorded, including age, causes of retained products of
conception, marital and childbirth history, history of cesarean section, prior hysteroscopy or
dilation and curettage, clinical manifestations, surgical methods, and intraoperative bleeding.
All subjects were retrieved from the ultrasound database to obtain information on the lesion's
location, size, blood flow velocity, flow resistance, and typical imaging characteristics. Serum

levels of B-HCG were tested at the time of the RPOC/UAVM-RPOC diagnosis.

Diagnosis of RPOC/ UAVM-RPOC

RPOC was indicated in cases with a history of miscarriage within the past 90 days,
accompanied by -HCG levels > 5 mIU/ml. Additionally, the ultrasound examination should
meet the following criteria: the presence of uneven endometrial echoes, thickening, or
irregular masses within the uterine cavity. Correlatively, in cases with UAVM-RPOC, these
masses appear as mildly echogenic tissue interspersed with multiple hypoechogenic spaces of
varying sizes, along with a tangle of tortuous vessels exhibiting multidirectional, high-

velocity, and turbulent flow (Fig. 2A).

Contrast-enhanced ultrasound

Fourteen women with RPOC underwent further CEUS examinations due to low RI values.
Eighteen women with UAVM-RPOC also underwent CEUS examinations. The CEUS was
performed using an ultrasound system with a 7.5 MHz intracavitary linear transducer. The
contrast agent SonoVue (Bracco SpA, Milan, Italy) was used in the CEUS scan. Multiplane
scanning was used to show all features accurately. The following ultrasound planes were
chosen for CEUS targeted sections: those with the richest blood supply, or, if no lesions with
abundant blood were present, those with the most irregular shape. At this point, the SonoVue
contrast agent was injected through the elbow vein. After 4.8 mL of the contrast agent was

injected, followed by 5 mL of saline flush with an intravenous cannula, the CEUS scan began



immediately. Real-time side-by-side loops were stored for up to 180 seconds for further
analysis. The observation indicators include enhancement time, enhancement level, and the
characteristics of contrast agent distribution, all of which are referenced against the uterine
muscle layer. The start of enhancement time was defined as the time when the contrast agent
began to perfuse and appear within the lesion area after the injection of the contrast agent. If
the enhancement appeared earlier than the perfusion of the uterine muscle layer, it was
considered “fast in”; if it appeared synchronously with the uterine muscle layer, it was
considered synchronous enhancement; and if it appeared later than the perfusion of the uterine
muscle layer, it was considered “slow in” enhancement. The enhancement level was
characterized as high enhancement when the perfusion imaging of the contrast agent in the
observation area was stronger than the uterine muscle layer, as equal enhancement when it
was equivalent to the uterine muscle layer, as low enhancement when it was weaker than the
uterine muscle layer, and as no enhancement when there was no perfusion imaging. Due to
the different tissue structures within the observation area, the distribution of contrast agent
perfusion was also different, manifesting as uniform and non-uniform distribution. The

ultrasound contrast appearance of UAVM-RPOC was recorded and described.

Statistical analysis

IBM SPSS (version 23.0) statistical software was used for the analysis. Continuous variables,
such as lesion size, were represented by the mean + standard deviation (x * s), while
categorical variables, including obstetric history, history of uterine surgery, etiology, and
clinical manifestations, were presented as frequencies and percentages. Statistical analysis
was conducted using the Student's t-test for continuous variables, the chi-squared (x?) test for
categorical variables, and Fisher's exact test for categorical variables with sample sizes where
n < 5. A p-value of less than 0.05 was considered to indicate statistically significant

differences.

RESULTS

General characteristics of the subjects



Characteristics of the study population are summarized in Table 1. The average age of the 89
females was 32.98 + 4.76 years. Among the women in the study, 28.09% (25 out of 89) had
experienced at least three pregnancies, while 40.45% (36 out of 89) had never given birth. A
total of 28 women (31.46%) had a history of two miscarriages, and 6 women (6.74%) had
suffered three or more miscarriages. Additionally, 20.22% (18 out of 89) of these females had

a history of cesarean section.

Inducement of RPOC/UAVM-RPOC

The causes of retained products of conception are shown in Table 1. A 50.56% (45 out of 89)
of the females underwent induced abortion, 46.07% (41 out of 89) had a medical abortion,
2.25% (2 out of 89) experienced mid-trimester induction, and 1.12% (1 out of 89) had a
spontaneous abortion. The median blood 3-HCG level was 128.7 (16.32-977) mIU/mL, and
the median time from miscarriage to the detection of residual products of conception was 30
(17-48.75) days. 46.07% (41 out of 89) of the females had residual lesion sizes of 25 mm or
greater. Based on the ultrasound imaging and findings during hysteroscopy, 32 cases of
retained products of conception were located in the cornual region, 12 cases were in the
fundus, 29 cases were in the posterior wall of the uterus, 16 cases were in the anterior wall of
the uterus, and 1 case was at the site of a previous cesarean section scar. Among these women,

28 women (31.46%) had UAVM.

Comparison of clinical characteristics between RPOC and UAVM-RPOC

A comparison of the clinical characteristics between the RPOC and UAVM-RPOC groups of
females is shown in Table 2. The mean age of females in the UAVM-RPOC group was 32.07
+ 4.29 years, and for the RPOC group, it was 33.3 + 4.86 years. There was no statistically
significant difference between the two groups. In the UAVM-RPOC group, 71.43% of
females had a history of two or more pregnancies, which was significantly higher than the
45.8% observed in the RPOC group. The difference between the two groups was statistically
significant, p = 0.0385. Comparing prior uterine surgical interventions, 42.86% of women in

the UAVM-RPOC group had undergone two or more previous induced abortions, which was a



higher proportion than the 32.79% (20 out of 61) observed in the RPOC group, though this
difference was not statistically significant (p > 0.05). Moreover, approximately 25% (7 out of
28) of the women in the UAVM-RPOC group had a history of cesarean section, exceeding the
14.75% found in the RPOC group.

Analyzing the contributing factors to RPOC/UAVM-RPOC, no significant disparities
were found between the two groups regarding surgical interventions leading to residual
products of conception, the timing from the most recent miscarriage to the diagnosis of these
residuals, -HCG levels, or the size of the residual products of conception lesion. The median
time for detecting RPOC in women was 23 days, while the median time to diagnose UAVM-
RPOC was 39.5 days. It was worth noting that there was a significant difference in the RI
(resistive index) values in ultrasound findings between the two groups of women, with
92.86% of women in the UAVM-RPOC group having an RI value less than 0.5, which was
significantly higher than that in the RPOC group (32.79%). There was a significant statistical
difference between the two groups (p < 0.0001).

In the CEUS manifestations of the two groups, women in the UAVM-RPOC group
showed early-stage lesions with high enhancement and late-stage contrast agent washout that
was delayed compared to the myometrium, showing persistent enhancement (Fig. 2B—C). In
contrast, in the RPOC group, the contrast agent showed “fast in” enhancement, and in the late
enhancement stage, the washout speed of the contrast agent was synchronized with the

myometrium.

Clinical characteristics and management of UAVM-RPOC women
Clinical characteristics and management of women with UAVM-RPOC are shown in Table 3.
75% (21/28) of the women were aged less than 35 years, 71.43% had a history of more than
two pregnancies, 46.43% (13/28) had a history of induced abortion surgery, and 25% had a
history of cesarean section surgery.

Among the causes attributed to UAVM-RPOC, 13 cases occurred following induced
abortions, 13 were after medical abortions, and 2 were the result of mid-trimester inductions.

The median size of the residual lesion was 24.5 mm (18.25 ~ 30.75). In the clinical



manifestations of these women, 5 women presented with heavy vaginal bleeding, while 20
women only had light vaginal bleeding, and another 3 women were asymptomatic, with none
of the women experiencing pelvic pain symptoms. In the treatment of these 28 women, 1
opted for hysteroscopic surgery following uterine artery embolization, 23 selected direct
hysteroscopic surgery, 3 underwent dilation and curettage under ultrasound guidance, and 1
received conservative treatment with medication. Notably, none of the 28 women experienced

significant bleeding during their surgical procedures.

DISCUSSION

Uterine arteriovenous malformation presents diverse clinical manifestations; some patients are
asymptomatic, while others may exhibit a range of symptoms or a combination of them, such
as lower abdominal pain, anemia, vaginal bleeding, or even heavy vaginal bleeding. In this
study, we found that most women had mild clinical manifestations, and those with the typical
“on-off” bleeding pattern were not common. Most women only exhibited light vaginal
bleeding or had no obvious symptoms. This finding was consistent with the results of several
previous studies [19-21]. Compared to women with RPOC, this study found that UAVM-
RPOC was more likely to occur in women with a history of multiple pregnancies, especially
those with a pregnancy history of two or more times, and the incidence of UAVM-RPOC was
increased in women with a history of scar pregnancy, which was consistent with previous
findings [22, 23]. This study found that the median time to detect residual products of
conception in the RPOC group was 23 days, while for women with UAVM-RPOC, the
median time to detect UAVM was 39.5 days. Although this study did not establish a direct
link between the time from the last miscarriage to the first ultrasound examination and the risk
of UAVM, it is noteworthy that Bazeries et al. [24] observed that the five cases of UAVF they
reported were not treated until more than 3 months after the end of pregnancy. Similarly,
Goya et al. [25] reported a case where UAVF was identified in trophoblastic tissue 6 months
following a miscarriage. These findings suggest that a delay in the management of residual
products of conception after miscarriage might be associated with an increased risk of

UAVM. Consequently, early and active management of residual products of conception could



potentially prevent the development of UAVM in women who have experienced a
miscarriage.

Transvaginal ultrasound is recommended as the first-line diagnostic method for
pregnancy-related UAVMs. This study found that, compared to RPOC, the RI values in
women with UAVM-RPOC were significantly lower than those in the RPOC group, with
92.86% of women having an RI less than 0.5. For women with abundant local blood flow
signals and an RI less than 0.5, CEUS was performed. By comparing the CEUS imaging
characteristics of blood-rich RPOC and UAVM-RPOC, this study, for the first time,
demonstrated the CEUS presentation of UAVM-RPOC and summarized the characteristics of
CEUS imaging for UAVM-RPOC. The study found that in women with UAVM-RPOC, the
lesions showed high enhancement in the early phase and the contrast agent washout was later
than the myometrium in the late phase, showing persistent enhancement, and the lesions
presented with blood flow signals of high velocity and low resistance. In contrast, in women
of the RPOC group, the contrast agent showed rapid heterogeneous high enhancement, and in
the late phase of enhancement, the washout speed of the contrast agent was synchronized with
the myometrium. This feature will help differentiate UAVM-RPOC, prevent overdiagnosis of
UAVM-RPOC using ultrasound alone, and reduce the application of the invasive procedure of
digital subtraction angiography (DSA). Among patients diagnosed with UAVM by TVS, a
high proportion were secondary to pregnancy or pregnancy-related diseases, and the patients
were mostly young women with fertility needs. Therefore, overdiagnosis and overtreatment
should be avoided to reduce the fertility and economic burden on the patients, as well as to
minimize the threat of potential sudden bleeding to their life safety. We tend to further
conduct CEUS examinations for women with a history of multiple pregnancies and special
ultrasound manifestations, with an RI less than 0.5, to gain more information about the
lesions.

A positive B-HCG is associated with active villous tissue, which erodes the vascular wall,
leading to the formation of arteriovenous malformations [26]. It is suggested that residual
products of conception are key to the formation of pregnancy-related UAVMs, so managing

these residuals is crucial for treatment [11, 19]. In this study, only one case underwent pre-



treatment with DSA before hysteroscopic surgery. Twenty-three cases selected direct
hysteroscopic surgery, three cases opted for ultrasound-guided curettage, and one case
received conservative treatment with medication. All patients had intraoperative bleeding of
less than 20 mL. In this study, the female patients with UAVM-RPOC had lesions located in
the uterine cavity or in the part of the myometrium close to the endometrium, which were
relatively limited. Hysteroscopic surgery could remove the residual products of conception
and also resect the lesions located in the superficial myometrium. For the very few cases with
extensive lesions that penetrate the myometrium or invade surrounding tissues, hysteroscopic
surgery is not suitable. This study did not involve UAVM lesions with extensive penetration
into the myometrium; therefore, intraoperative hysteroscopic surgery or ultrasound-guided

curettage can quickly and completely remove residual products of conception.

CONCLUSIONS

In summary, for the preliminary diagnosis of UAVM-RPOC, TVS is easy to operate and can
be used as the first choice. For women with abundant local blood flow signals and difficult
differentiation, CEUS examination can still be further improved. The combination of TVS and
CEUS can improve the assessment of the depth of myometrial infiltration in UAVM-RPOC,

further evaluate the risk level of UAVM-RPOC, and help to make clinical treatment plans.

Limitations of the study

There were also several limitations in this current study. This was a retrospective study, there
was some bias in the condition of the two groups. A prospective randomized controlled study
in the future is suggested. Additionally, due to the small number of subjects, it is difficult to
evaluate the diagnostic value of CEUS. Therefore, further prospective, large-sample,

multicenter clinical studies are needed for validation.
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arteriovenous malformation associated with retained products of conception; CEUS —
contrast-enhanced ultrasound

Figure 2. Image of uterine arteriovenous malformation associated with retained products of
conception (UAVM-RPOC); A. transvaginal ultrasonography image of UAVM-RPOC; B.
contrast-enhanced ultrasound image of UAVM-RPOC (the stage of start enhancement) (the
stage of start enhancement — early-stage lesions with rapid and high enhancement); C.
contrast-enhanced ultrasound image of UAVM-RPOC (the stage of final enhancement) (the
stage of final enhancement — in the late enhancement stage, the washout speed of the
contrast agent was synchronized with the myometrium and showed persistent enhancement)




Table 1. Clinical characters of patients with incomplete abortion

Patients characteristics Case number[]n, %[]
Age (year)

<35 63 (70.79%)

> 35 26 (29.21%)

Reproductive history
Number of pregnancy

<3 64 (71.91%)
>3 25 (28.09%)
Number of bearing birth

0 36 (40.45%)
1 39 (43.82%)
2 12 (13.48%)
>3 2 (2.25%)
Number of abortion

0 40 (44.94%)
1 18 (20.22%)
2 25 (28.09%)
>3 6 (6.74%)
Operation history

Caesarean section 18 (20.22%)
Uterine curettage 41(46.07%)
Manual placenta extraction 1(1.12%)
Drug abortion 11(12.36%)
Mid-term induction of labor 3 (3.37%)
Hysteroscopic surgery 2 (2.25%)
Inducement

Uterine curettage 45 (50.56%)
Drug abortion 41 (46.07%)
Spontaneous abortion 1(1.12%)
Mid-term induction of labor 2 (2.25%)

Time to diagnosis of RPOC after delivery or 30(17-48.75)
abortion [d]
Lesion size [cm]

<25 48 (53.93%)
>25 41(46.07%)
B-HCG [mIU/mL] 128.7 (16.32-977)
Embryo residue in the uterus

Uterine horn 32

Fundus uterus 12

Posterior wall of uterus 29



Anterior wall of uterus 16
Caesarean section scar 1
UAVM-RPOC 28 (31.46%)

Data are expressed as the median (range) or n (%); CS — cesarean section; UAVM-RPOC —
uterine arteriovenous malformation associated with retained products of conception; f-HCG

— beta-human chorionic gonadotropin

Table 2. Factors between retained products of conception (RPOC) group and retained
products of conception combined with uterine arteriovenous malformation (UAVM-RPOC)

group
Clinical factor UAVM-RPOC group RPOC group p

(28 cases) (61 cases)
Age [year] 32.07 £ 4.29 33.3+4.86 0.25
Reproductive history
Number of pregnancy 0.0385
<2 8 (28.57%) 33 (54.10%)
>2 20 (71.43%) 28 (45.90%)
Number of bearing birth 0.491
<2 26 (92.86%) 52 (85.25%)
>2 2 (7.14%) 9 (14.75%)
Number of abortion 0.813
<2 18 (64.29%) 41 (67.21%)
>2 10 (35.71%) 20 (32.79%)
Operation history
Number of abortion 0.43
<2 16 (57.14%) 41 (67.21%)
>2 12 (42.86%) 20 (32.79%)
Caesarean history 7 (25%) 9 (14.75%) 0.251
Inducement
Uterine curettage 13 (46.43%) 33 (54.10%) 0.526
Drug abortion 13 (46.43%) 25 (40.98%) 1
Spontaneous abortion 0 1 (1.64%)
Embryo termination 4 (14.29%) 13 (21.31%) 0.566
Mid-term induction of labor 2 (7.14%) 0
Time to diagnosis of 39.5(22.5~48.5) 23( 16 ~ 45) 0.09
UAVM-RPOC after delivery
or abortion [d]
B-HCG [mIU/mL] 116.2(9 ~ 591) 165(17.5 ~ 1361) 0.17
Lesion size [mm)] 26.80 £ 12.46 26 +12.32 0.78
RI <0.0001
<0.5 26 (92.86%) 20 (32.79%)
> 0.5 2 (7.14%) 41 (67.21%)



Enhanced ultrasonic

characteristics

The stage of  start Early enhancement and Equal enhancement
enhancement high enhancement

The stage of  final The resolution was later The regression rate is
enhancement than that of the synchronized with the

myometrium and showed myometrium
continuous enhancement

Data are expressed as the median (range) or n (%); CS — cesarean section; D&C — dilation
and curettage; f-HCG — beta-human chorionic gonadotropin; UAVM-RPOC — uterine
arteriovenous malformation associated with retained products of conception; RI — resistance
index

Table 3. Clinical characters of patients with UAVM-RPOC

Patients characteristics

Case number

Age [year]

<35

> 35
Reproductive history
Number of pregnancy

<2

>2
Number of bearing birth

0

1

2
Number of abortion

0

1

2
>3
Operation history
Caesarean section

Uterine curettage

Manual placenta extraction
Drug abortion

Mid-term induction of labor
Hysteroscopic surgery
Inducement

Uterine curettage

Drug abortion

Mid-term induction of labor
Lesion size (cm)

21 (75%)
7 (25%)

8 (28.57%)
20 (71.43%)

10 (35.71%)
13 (46.43%)
5 (17.86%)

12 (42.86%)
8 (28.57%)
7 (25%)
1(3.57%)

7 (25%)

13 (46.43%)
1(3.57%)

4 (14.29%)
1(3.57%)
1(3.57%)

13 (46.43%)
13 (46.43%)
2 (7.14%)



<25

>2.5

CEUS characteristics

The stage of start enhancement
The stage of final enhancement

Clinical symptoms
Vaginal bleeding
Massive vaginal bleeding
Minor vaginal bleeding
Pelvic pain
Asymptomatic
Treatment method
Hysteroscope

Ultrasound guided dilation and curettage

Medicine

14 (50%)
14 (50%)

Fast in and high enhancement

Slow in and showed continuous

enhancement

5 (17.86%)
20 (71.43%)
0

3 (10.71%)

24 (85.71%)
3 (10.71%)
1 (3.57%)

Data are expressed as the median (range) or n (%); f-HCG — beta-human chorionic
gonadotropin; CEUS — contrast-enhanced ultrasound; UAVM-RPOC — uterine
arteriovenous malformation associated with retained products of conception



