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Abstract

Spontaneous hemoperitoneum in pregnancy (SHiP) is defined as un-
provoked intraperitoneal bleeding during pregnancy or up to 42 days 
postpartum. A 31-year-old primigravid woman presented to our hospital 
at 19 weeks of gestation with acute left lower abdominal pain. Upon 
several examinations, she was found to have intraabdominal bleeding. 
However, pelvic magnetic resonance imaging (MRI) failed to yield 
specific findings. The following day, owing to increased pain and pro-
gressive anemia, she underwent an exploratory laparotomy. Preopera-
tive ultrasound imaging revealed intrauterine fetal death. Laparotomy 
revealed oozing-type active bleeding from three delicate tissues related 
to endometriosis: the myometrium at the uterine anterior and posterior 
surfaces and a portion of the peritoneum in the vesicouterine excavation. 
A cesarean section was performed, successfully halting the bleeding and 
obviating the need for a hysterectomy. She was ultimately diagnosed 
with SHiP. SHiP in the second trimester is relatively uncommon, and the 
subacute progression of symptoms made early diagnosis challenging. 
For a correct diagnosis and appropriate treatments, full consideration of 
the clinical circumstance is needed without excessive reliance on imag-
ing findings, including MRI, and an early exploratory laparotomy may 
be the best approach in cases of an unclear source of bleeding.

Keywords: Spontaneous hemoperitoneum in pregnancy; Magnetic 
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Introduction

Spontaneous hemoperitoneum in pregnancy (SHiP) is defined 

as sudden non-traumatic intraperitoneal bleeding in pregnancy 
and up to 42 days postpartum [1]. This condition is associated 
with deleterious pregnancy outcomes for both mother and fetus. 
SHiP mostly occurs in the third trimester of pregnancy, with an 
incidence of 27% in the second trimester. Predicting the devel-
opment of SHiP in advance presents a challenge. Furthermore, 
diagnosing the condition is also difficult [2]. Imaging methods 
to detect intraabdominal hemorrhage have been documented in 
one report [3]. Although ultrasound and computed tomography 
(CT) scan have been found to identify free peritoneal fluid in 
62.7% of cases [4], the diagnosis of SHiP is difficult to estab-
lish before laparotomy [2]. In some cases, histopathology was 
required to confirm the decidualized endometriosis [5]. To our 
knowledge, there are no references regarding diagnostic imag-
ing of SHiP. Herein, we present a case of this rare condition, 
which was difficult to diagnose using preoperative tests such as 
magnetic resonance imaging (MRI). The patient provided writ-
ten informed consent for publication of this report and accom-
panying images.

Case Report

Investigations

A 31-year-old primigravid woman presented to our hospital 
by herself at 19 weeks of gestation with acute pain in the left 
lower abdomen. She experienced the pain for 45 min before 
visiting the hospital with nausea, stomach pain and bloating. 
She felt the pain as if being pushed and it was constant at one 
location and did not radiate. The supine position was an ex-
acerbating factor, while the left lateral position was a limiting 
factor. She was unable to move without assistance. She had 
achieved a spontaneous pregnancy, and it was her first preg-
nancy. Although she had previously been diagnosed with focal 
adenomyosis diagnosed by ultrasound, she had not undergone 
any specific treatment. No endometriosis was noted in the ova-
ries or other organs. She had no history of abdominal surgery. 
Prior to this event, there were no abnormal findings during her 
pregnancy checkups.

Upon admission, her vital signs were stable, with a blood 
pressure of 80/49 mm Hg, heart rate of 60 bpm, and body tem-
perature of 36.2 °C. Her physical examination revealed signs 
of peritoneal irritation. Abdominal ultrasonography revealed a 
fetus of appropriate size for gestational age with a normal heart 
rate. Transvaginal ultrasonography detected hyper-echoic le-
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sions in the Douglas fossa (Fig. 1). There were no findings 
of ovarian swelling, placental thickening, or a retroplacental 
hematoma. Her white blood cell count was 17,800/µL and 
hemoglobin level was 11.9 g/dL. Once her vital signs stabi-
lized and the pain subsided a little with the administration of 
analgesics, MRI of the lower abdomen was performed using 
a 3-T Magnetom Skyra (Siemens Healthcare, Erlangen, Ger-
many). It identified a hematoma and hemorrhagic ascites in the 

abdominal cavity. However, the source of bleeding remained 
unclear (Fig. 2).

Diagnosis

The patient did not have a history of a cesarean section or a 
uterine surgery. Moreover, her fetus was in the uterus, and MRI 

Figure 1. Transvaginal sonography reveals a hyper-echoic lesion measuring 32 × 57 mm located in the Douglas fossa at the 
time of admission (yellow arrow).

Figure 2. A mass-like lesion is identified in close proximity to the left uterine wall (yellow arrows), exhibiting a heterogeneous 
signal on both T1- and T2-weighted magnetic resonance images, suggesting a hematoma.
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found no evidence of rupture in the entire myometrium. She 
had no vaginal bleeding, the fetal heart rate was normal, and 
there was no evidence of placental thickening or hematoma. On 
the basis of these findings, we considered the likelihood of uter-
ine rupture and placental abruption to be low. Even if placental 
abruption had occurred, it was still too early in the gestation 
period to hope for fetal salvage. Moreover, there were no co-
agulation abnormalities. Accordingly, we chose a conservative 
treatment plan. Even though there were no abnormal ovarian 
findings in the first trimester of her pregnancy, the possibility of 

ovarian hemorrhage or ovarian tumor rupture remained.

Treatment

Upon the patient’s admission, the patient’s abdominal pain 
persisted despite the administration of acetaminophen and 
pentazocine. The following day, her pain worsened; she expe-
rienced tachycardia, and her hemoglobin level dropped to 8.8 
g/dL (Fig. 3). An emergency exploratory laparotomy was per-

Figure 3. The patient’s vital signs were stable at the time of admission; however, her heart rate increased with time (a), and 
her hemoglobin levels dropped markedly (b). sBP: systolic blood pressure; dBP: diastolic blood pressure; HR: heart rate; Hb: 
hemoglobin.
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formed owing to her worsening pain and progressive anemia. 
Prior to the operation, an ultrasound revealed the loss of fetal 
heart movement, indicating intrauterine fetal death.

Under laparotomy, oozing-type active bleeding was 
found in three delicate tissues: the myometrium at the uterine 
anterior and posterior surfaces and a portion of the perito-
neum in the vesicouterine excavation (Fig. 4). Because the 
space between the pregnant uterus and the pelvic wall was 
very small, adequate observation from the posterior to the 
left lateral walls of the uterus, which is the most area for eval-
uation, was difficult. On initiation of surgery, other delicate 
tissues were identified, and observation of the entire abdomi-
nal cavity was deemed necessary. For this observation, we 
had to reduce the size of the gestational uterus; therefore, 
an emergency cesarean section was performed, avoiding the 
need for a hysterectomy. The fetus was delivered through a 
U-shaped incision in the inferior segment of the uterus. Intra-
operative findings revealed the presence of endometriosis. A 
total of 6,000 mL of intraabdominal blood was lost. She was 
transfused with 16 units of red blood cells, 18 units of fresh 

frozen plasma, and 20 units of platelets during the surgery. 
Based on these findings, the patient was diagnosed with SHiP 
caused by endometriosis. Placental histopathology revealed 
ischemic changes in the placenta with no adherence of he-
matoma.

Follow-up and outcomes

The patient’s recovery was uneventful. Her hemoglobin level 
was 9.3 g/dL 2 h after the surgery and did not decrease thereaf-
ter. She was discharged from the hospital 7 days post-surgery 
without additional transfusions. One month following the op-
eration, she underwent a pelvic MRI, which demonstrated the 
persistence of endometriosis (Fig. 5).

Discussion

SHiP is a rare but potentially fatal obstetric complication. Ac-

Figure 4. Intraabdominal examination reveals lacerations (yellow circles) on the posterior surface of the lower uterus (a), the 
anterior surface of the lower uterus (b), and in the vesicouterine pouch peritoneum (c) of the left uterine myometrium.
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Figure 5. A pelvic magnetic resonance image taken 1 month post-operatively illustrates a cystic lesion (yellow arrows) in close 
proximity to the left uterine wall, displaying a high signal on both T1- and T2-weighted images, suggesting an endometrial cyst.

cording to a systematic review by Lier et al in 2017, 50% of 
cases occurred in the third trimester of pregnancy, and 27% 
occurred in the second trimester [2]. Primary symptoms are 
typically characterized by sudden onset abdominal pain, hypo-
volemic shock, or fetal distress. Despite a decrease in maternal 
mortality rate in recent years, fetal mortality rate remains high 
[6]. While the underlying etiology of the disease remains unde-
termined, two risk factors have been identified: the use of as-
sisted reproductive technologies and presence of endometriosis. 
The development of SHiP is difficult to predict as endometriotic 
lesions may only be observed during surgery. Furthermore, un-
treated endometriosis may be a risk factor [6, 7].

Huang et al reported a case of endometriosis-related SHiP 
occurring in the second trimester, and the woman presented 
with lower abdominal pain and a slow progression of anemia. 
In their case, eventually, an exploratory laparotomy was em-
ployed under the suspicion of a uterine rupture, and the above 
diagnosis was made [8]. The time of onset was the second 
trimester and the clinical course of the case resembled that 
of our case. Although understandable, any pregnant or post-
partum woman with severe abdominal pain, progressive ane-
mia, and hypovolemic shock should be evaluated with care, 
and consideration should be given to the potential diagnosis 
of idiopathic spontaneous intraperitoneal hemorrhage [9, 10]. 
Typically, cardiotocographic monitoring is not initiated un-
til 22 weeks of gestation. In this case, the delay in perform-
ing immediate surgical intervention was due to the subacute 
progression of the patient’s symptoms, unclear source of 
bleeding, and absence of means to detect fetal distress. Con-
sequently, the patient underwent a cesarean delivery of a still-
born fetus and required a blood transfusion because of heavy 
bleeding. The delay in performing an exploratory laparotomy 
may have contributed to these outcomes. Thus, an early ex-
ploratory laparotomy may result in a better prognosis for both 
mother and fetus in instances of intraabdominal bleeding with 
an undetected source, even in the presence of stable vital signs 
and normal blood results.

Typically, an exploratory laparotomy provides an oppor-

tunity to diagnose SHiP [2]. There are a limited number of 
reported cases using abdominal ultrasound imaging or MRI as 
diagnostic tools of SHiP, and their utility has not been consid-
ered to be high [9]. Although preoperative MRI did not iden-
tify endometriotic lesions in the present case, intraoperative 
findings revealed the presence of endometriosis as the bleed-
ing point. Moreover, a postoperative MRI performed 1 month 
after confirmed the presence of endometriosis and adenomyo-
sis. It is unclear why no endometriotic lesions could be de-
tected in preoperative images. However, it can be assumed 
that endometriotic lesions become obscured in the pregnant 
uterus of pregnant women because of physical factors such as 
elongation and thinning of the muscle layer and physiological 
factors such as the decidualization of those lesions. In addi-
tion, when active bleeding occurs, as in this case, the blood 
that accumulates within the endometriosis lesion may leak out 
and become undetectable on MRI. Endometriosis is most ob-
served in the ovaries and some pelvic sites such as broad liga-
ments, uterosacral ligaments, pelvic peritoneum, and Doug-
las pouch with minor lesions without a detectable mass [11]. 
Therefore, when encountering unexplained hemoperitoneum 
during pregnancy, the possibility of SHiP caused by endome-
triosis should be considered, even if the hematoma is not on 
the uterine surface.

We did not perform contrast-enhanced CT to search for 
the source of bleeding, avoiding radiation exposure to the 
fetus and some adverse effects of the contrast agent. Some 
investigators have reported that, if clinical status permits, CT 
angiogram scans can serve as a sensitive and specific tool for 
diagnosing and identifying sites of hemorrhage or pseudoa-
neurysm in the case of idiopathic spontaneous intraabdomi-
nal hemorrhage [10, 12]. However, venous bleeding from the 
uterine surface, as in this case, may not have been detected 
using dynamic CT.

According to the study by Brosen et al, the degree of en-
dometriosis may not be a contributing factor in the develop-
ment of SHiP. However, it may play a role in its severity [2, 6]. 
Even though the current patient had previously been diagnosed 
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with endometriosis at another hospital, the details of the con-
dition are unknown, and no treatment has been implemented. 
Therefore, the correlation between the severity of this case and 
the degree of endometriosis cannot be evaluated.

The main strength of our approach is it minimizes the 
effects of drugs and radiation exposure on the fetus. On the 
contrary, the main limitation is that not all hospitals have the 
facility to perform MRIs early because of the cost or shortage 
of skilled engineers. Another limitation is that MRI cannot be 
employed in case of sudden deterioration of the patient’s vital 
signs. Therefore, early laparotomy can lead to better outcomes, 
especially, in resource-limited situations.

Learning points

The diagnosis of SHiP during the second trimester poses a 
major challenge, and excessive reliance on findings of imag-
ing, including MRI, is also problematic. In recent decades, 
the rate of maternal mortality associated with SHiP has been 
decreasing; however, fetal mortality rate remains high. For 
these reasons, both gynecologists and radiologists need to be 
aware that imaging-invisible endometriosis may cause SHiP, 
even in the second trimester and in cases where symptoms 
are subacute. Furthermore, undertaking an exploratory lapa-
rotomy at an earlier stage may result in improved maternal 
and fetal prognoses.
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