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Abstract
Placenta accreta spectrum (PAS) is a life-threatening condition characterized by abnormal placental
invasion of the myometrium and is often associated with uterine surgery. However, it can also occur in
unscarred uteri, particularly during pregnancies using assisted reproductive technology (ART). Following a
successful pregnancy via vitrified-warmed embryo transfer, a 33-year-old nulliparous woman with systemic
lupus erythematosus and long-term steroid use presented with intra-abdominal hemorrhage due to placenta
percreta and spontaneous uterine perforation at week 10 of gestation. The patient was managed
conservatively to preserve fertility. Over two years, the placenta spontaneously resorbed, and laparoscopic
repair of an anatomical defect in the muscular layer of the perforation was successfully performed. Finally,
the uterus returned to normal size. This case underscores the increased risk of PAS in ART pregnancies,
particularly during hormone replacement therapy cycles and long-term oral steroid administration, and
highlights the potential for conservative management and fertility preservation following PAS with uterine
perforation.
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Introduction
Placenta accreta spectrum (PAS) is a condition in which the placenta abnormally adheres to the
myometrium, often due to a defect in the endometrial-myometrial interface [1]. This allows the chorionic
villi and trophoblasts to invade the myometrium, leading to varying degrees of invasion, such as accreta,
increta, or percreta, which can cause severe hemorrhage, morbidity, and even mortality.

This condition results from abnormal placental invasion through the entire uterine wall, weakening it and
leading to rupture. Affected patients typically present with severe abdominal pain, vaginal bleeding, and
potential signs of hypovolemic shock [2,3]. Diagnosis is challenging and often requires imaging or
exploratory surgery. Management typically involves emergency laparotomy, hemorrhage control, and
eventually hysterectomy may have to be performed to rescue the patient [3,4].

PAS is commonly seen in women with risk factors such as prior uterine surgery or cesarean section, but it
can also occur in unscarred uteri. Recent studies have reported a higher incidence of placenta percreta
following various assisted reproductive treatments [5,6].

Spontaneous uterine rupture with an unscarred uterus due to placenta percreta in the first trimester is rare
and should be considered in the differential diagnosis of any pregnant woman presenting with acute
abdominal pain and signs of shock even during early pregnancy [2,3]. In such cases, the prognosis is often
serious, with significant risks of massive hemorrhage, shock, and maternal mortality, highlighting the
critical importance of early diagnosis and timely surgical intervention [3,4].

Herein, we report a case of intra-abdominal hemorrhage due to placenta percreta at 10 weeks of gestation in
an unscarred uterus after vitrified-warmed embryo transfer in a woman who had been taking glucocorticoids
for 20 years for systemic lupus erythematosus (SLE). The patient underwent nonsurgical management to
preserve the uterus. After two years, the placenta was naturally reabsorbed and the uterus returned to
normal size.
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The patient was a 33-year-old nulliparous Japanese woman with a history of SLE for 20 years, during which
lupus enteritis developed. The patient had been taking oral prednisolone (7.5 mg/day) and tacrolimus (3
mg/day) since the initial diagnosis. The patient had no history of uterine surgery. After two years of
unsuccessful attempts at natural conceiving, she underwent six cycles of timed intercourse with ovulation
monitoring via transvaginal ultrasound. She then underwent in vitro fertilization because of unexplained
infertility, resulting in 12 blastocysts being cryopreserved through vitrification. She underwent vitrified-
warmed embryo transfer under hormone replacement treatment (HRT) on her third attempt and had a
successful pregnancy. Owing to a pregnancy complicated by SLE, she was referred to our hospital for
specialized perinatal care. Transvaginal ultrasonography revealed a singleton intrauterine pregnancy with a
positive fetal heartbeat and crown-rump length of 23.5 mm, consistent with 10 weeks of gestation (Figure
1A). However, an abnormal placental structure with several small cystic areas was observed (Figure 1B). In
contrast to trophoblastic disease, serum human chorionic gonadotropin (hCG) levels were 315,500 mIU/mL.

FIGURE 1: Sagittal sonographic image of the fundal placenta at 10
weeks of gestation
Note the placental lacunae marked with asterisks (*) producing a “moth-eaten” appearance of the placenta (a) and
the absence of the normal retroplacental sonolucency, or clearly detectable myometrium (black arrows) (b).
Placental bulge protruding from the uterus is confirmed as bloody ascites (c). Bloody ascites around the liver,
derived from unknown origin, are observed on abdominal computed tomography (yellow triangles) (d). The sagittal
T2-weighted image shows the fetus (black arrow) and persistent high signal intensity of the placenta (dashed
white arrow) with the low signal intensity of the adjacent myometrium (solid white arrow) with bloody ascites in the
Douglas pouch (white asterisk) (e). Axial T2-weighted image shows a partial bulging of the placenta outside the
uterus, a sign of “placental bulging” (blue arrow) (f).

At 10 weeks and 6 days, she experienced a sudden onset of epigastric pain and hematemesis. Thus, she was
emergently transferred to our hospital. Transvaginal ultrasound confirmed fetal heartbeat; however, small
cystic areas around the placenta and ascites in the Douglas fossa were noted (Figure 1C). Her initial vital
signs included a temperature of 38.5°C, heart rate of 110 bpm, blood pressure of 98/30 mmHg, and oxygen
saturation of 99% on room air. However, her hemoglobin level on admission was 7.3 g/dL. She received
emergency treatment, including eight units of packed red blood cells (RBCs) and eight units of fresh frozen
plasma (FFP). Abdominal ultrasonography, computed tomography (CT), and upper gastrointestinal
endoscopy were performed because of suspected gastrointestinal perforation caused by epigastric pain and
hematemesis. However, abdominal CT revealed bloody ascites of unknown origin around the liver (Figure
1D). Because the cause of the bleeding remained unclear, her pain was manageable with analgesics, and her
vital signs were stable, conservative treatment was pursued while investigating the bleeding source. On the
third day of hospitalization, she received transfusions of eight units each of packed RBCs and FFP due to a
drop in hemoglobin to 7.9 g/dL.

Her condition was unremarkable except for the presence of abnormal placental characteristics. On hospital
day 18, fetal heart rate was absent, and repeat obstetric ultrasonography confirmed fetal death. On hospital
day 20, contrast-enhanced magnetic resonance imaging (MRI) suggested placenta percreta, revealing
placental villi invading the myometrium and a vascular mass protruding from the uterine serosa. Bleeding
from the same site was suspected due to the presence of bloody ascites in the pelvis (Figure 1E, 1F). Based on
these findings, a diagnosis of placenta percreta with bleeding from the perforated placental surface was
made. We proposed several treatment options: hysterectomy, leaving the placenta in situ, removing as much
of the placenta as possible, and surgically controlling the bleeding.

She opted to wait for the natural delivery of the fetus and placenta to preserve fertility, with monitoring of
serum hCG levels, despite being hospitalized owing to the high risk of sudden massive hemorrhage. On
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hospital day 36, she required an urgent transfusion of four units each of packed RBCs and FFP, along with
uterine artery embolization (UAE) of the bilateral internal iliac and uterine arteries due to sudden massive
genital bleeding. Contrast-enhanced MRI performed three days after UAE showed an indistinct border
between the myometrium and placenta, suggesting placenta percreta, although the fetal and placental
components showed signs of shrinkage (Figure 2A).

FIGURE 2: Sagittal T2-weighted contrast-enhanced magnetic resonance
imaging (MRI)
An indistinct border between the myometrium and placenta is shown, continuing to suggest placenta percreta,
although the fetal (yellow arrow) and high-echoic placental components show signs of shrinkage (a). Further
reduction in the fetal and placental components is confirmed, and the low-echoic normal myometrium is gradually
becoming more defined (b). A follow-up MRI showed no abnormal blood flow in the area, and the low-echo normal
myometrium became more distinct (c). The high echoic placental component has been completely replaced by
low echoic myometrium, and the uterus has returned to its normal size (d). T2-weighted sagittal contrast-
enhanced MRI shows an area of poor contrast at the uterine fundus and the thinning part of the myometrium,
which is consistent with the site of the placental villi perforation into the myometrium (yellow arrow) (e). T2-
weighted sagittal contrast-enhanced MRI shows that the myometrium has gradually recovered blood flow, and the
muscle layer is maintained throughout the entire circumferential uterus (f).

We initially anticipated spontaneous evacuation based on our therapeutic strategy. However, with a steady
decline in hCG levels (Figure 3), we shifted our approach to expect spontaneous shrinkage. Contrast-
enhanced MRI confirmed a further reduction in the fetal and placental components (Figure 2B), and the
patient was discharged on day 82. Four months later, a follow-up MRI showed no abnormal blood flow in the
area previously suspected of having placenta percreta (Figure 2C), and her serum hCG level was 942 mIU/mL.
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FIGURE 3: Changes in serum human chorionic gonadotropin during
follow-up
UAE: uterine artery embolization; IUFD: intrauterine fetal death

Ten months later, contrast-enhanced MRI revealed that the villous tissue had nearly disappeared, the uterus
had returned to its normal size (Figure 2D), and serum hCG levels were not detectable. Twenty months later,
a follow-up contrast-enhanced MRI showed an area of decreased contrast in the uterine fundus and a
thinned portion of the myometrium, consistent with the location where the placental villi had previously
perforated the myometrium (Figure 2E). Although the placenta percreta almost completely resolved
spontaneously, the muscular layer of the perforated area may have sustained damage, resulting in an
anatomical defect.

After a detailed explanation of the situation, an exploratory laparoscopy was scheduled. During laparoscopy,
a fissure was identified in the uterine fundus near the right uterine horn. The fissure was repaired using two
layers of sutures. Four months after laparoscopy, a contrast-enhanced MRI revealed that the myometrium
had healed, resulting in a normal-sized uterus with a fully intact myometrial layer around the entire
circumference (Figure 2F), allowing pregnancy and planning for embryo transfer.

Discussion
A woman with SLE and a 20-year history of long-term steroid use became pregnant after vitrified-warmed
embryo transfer. At 10 weeks of gestation, she experienced intra-abdominal bleeding due to a suspected
placenta percreta perforation. Despite the difficulty in diagnosing uterine perforation at an early stage, the
fetus and placenta spontaneously absorb over two years. The uterus subsequently returned to its normal
size, and the rupture site was identified and repaired laparoscopically. This case highlights the successful
conservative management of placenta percreta, preserving fertility through natural observations.

Recent studies have identified assisted reproductive technology (ART) pregnancies and cryopreserved
embryo transfer as independent risk factors for PAS [5-7]. Our patient displayed none of the traditional risk
factors but was impregnated via IVF; specifically, vitrified-warmed embryo transfer under the HRT cycle [3].
In the natural menstrual cycle, the corpus luteum following ovulation produces estrogen and progesterone
and also releases vasoactive products such as relaxin [8]. In addition, several studies have demonstrated that
relaxin induces the production of the decidualization markers insulin-like growth factor-binding protein 1
and prolactin [9]. However, vitrified-warmed embryo transfer during an HRT cycle has not been observed in
the corpus luteum. One of the factors thought to cause PAS in embryo transfers during HRT cycles is the lack
of corpus luteum at the time of pregnancy establishment [10-12].

In this case, long-term glucocorticoid use, as in patients with SLE, was associated with an increased risk of
PAS. Glucocorticoids can impair protein synthesis [13], leading to muscle degeneration and potential
weakening of the uterine wall [14,15]. Moreover, glucocorticoids have been demonstrated to reduce natural
killer cell numbers at the implantation site [16]. Glucocorticoids have been reported to affect uterine spiral
artery maturation during placentation [17]. In the present case, the patient's long-term use of
glucocorticoids combined with ART pregnancy following vitrified-warmed embryo transfer during an HRT
cycle may have contributed to the development of placenta percreta.

Diagnosis of PAS in early pregnancy is difficult, and many imaging features of PAS have been reported on
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ultrasonography and MRI scans. Recently, the features of ultrasound findings associated with PAS have
begun to be defined, including myometrial thinning, the existence of placenta previa, disappearance of
hypoechoic retroplacental area, hypervascularity of the uterovesical plane, disturbance of bladder wall
irregularity, presence of bridging vessels (vessels that appear to extend from the placental bed across the
uterine wall into the bladder or other pelvic organs), numerous placental lacunae (resulting in an overall
"moth-eaten" appearance of the placenta), and placental bulging (ballooning of the uterus containing the
placenta into adjacent pelvic structures) [18]. However, none of these imaging findings were extended to
change with each week of gestation. True-positive cases of PAS on ultrasound diagnosis are considered to be
more positive after 16 weeks of gestation [19], and there is no consensus on the diagnosis before that time
[18].

The diagnosis of PAS using MRI is not recommended. According to the American College of Obstetricians
and Gynecologists and the Society of Maternal-Fetal Medicine Obstetric Care Consensus, MRI is not the
method of choice for the first evaluation of PAS. Its principal use is in cases of posterior placenta and to
assess the depth of invasion in suspected placenta percreta [20]. In the present case, MRI revealed that a part
of the placenta bulged out of the uterus, which we believe is useful for the diagnosis. MRI is primarily useful
for confirming placental resorption.

Laparoscopic and robot-assisted hysterectomies are used for delayed interval management of PAS after
third-trimester delivery with residual placenta [21]. Recently, a successful fetal laparoscopic hysterectomy in
situ was performed to manage placenta percreta that caused uterine rupture in the first trimester [22]. In the
present case, perforation of the placenta percreta was repaired laparoscopically because the area where the
perforation was absorbed left damage in the myometrium. This finding suggests that even in cases where a
total hysterectomy, such as a PAS, is the only option, fertility-sparing treatment is possible with long-term
observation of around 20 months and laparoscopic surgery.

Conclusions
We encountered a case of intra-abdominal hemorrhage due to placenta percreta perforation at 10 weeks of
gestation in a woman with SLE and infertility who became pregnant via vitrified-warmed embryo transfer
during an HRT cycle. Conservative management, including UAE, led to complete resorption of the placental
site two years later. Although spontaneous placental perforation in early pregnancy is rare, the risk of PAS
increases in ART pregnancies, especially during HRT cycles with vitrified-warmed embryo transfer.
Additionally, pregnancies in infertile patients treated with oral steroids are at a high risk of PAS because of
potential myometrial weakening. Therefore, pretreatment counseling regarding the risks of ART pregnancy
and early monitoring of the implantation site is crucial for patients undergoing ART.
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