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(Abstract )

We report the case of a 34-year-old woman who presented to secondary care at 18 weeks’ gestation with
acute abdominal pain. A diagnosis of haemoperitoneum secondary to a ruptured ovarian cyst was made and
conservative management undertaken. Two weeks following discharge, the patient re-presented with Pre-
term Pre-Labour Rupture of Membranes (PPROM) and went on to have an emergency Caesarean Section
at 26+3 weeks’ gestation for presumed chorioamnionitis. Both mother and baby made a good recovery. We

explore haemoperitoneum in pregnancy and look at the challenges faced in its diagnosis and management.

We also consider the consequences it may have for the ongoing pregnancy.
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Background

Spontaneous haemoperitoneum during pregnancy is rare, with an estimated incidence of 0.04/1000
births, and poses both a diagnostic and therapeutic challenge [1]. It is defined as the presence of blood wi-
thin the peritoneal cavity from a non-traumatic cause and may be fatal to both mother and fetus [2]. Com-
mon causes include spontaneous rupture of: blood vessels, aneurysms, cysts and tumours; coagulopathies
and endometriosis. Pregnancy specific causes include rupture of pregnancy related adnexal masses, ecto-
pic pregnancies, uterine dehiscence and abnormally invasive placentas [2,3]. Although the mechanism is
not understood, Artificial Reproductive Techniques (ART) are thought to be an additional risk factor [2,4].
Believed to be due to improvements in both imaging and operative practices, maternal mortality rates have
decreased from 49.3% to 3.6% over the last 70 years [5,6]. Neonatal mortality however, remains high at an
estimated 31-36% [3].

Symptoms are often non-specific and include abdominal pain, gastrointestinal upset, and in severe
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cases, symptoms associated with haemorrhagic shock [7,3]. Physical signs associated with haemoperito-
neum are bruising around the umbilicus (Cullen’s sign) and over the flanks (Grey Turner’s Sign), as well as
alterations in maternal observations such as tachycardia and hypotension [8]. Alterations in the fetal heart
rate may be observed and investigations may reveal an acute drop in maternal haemoglobin [7]. Ultrasound
is usually the first imaging modality applied due to accessibility and safety in pregnancy. It can detect free
fluid within the abdominal cavity with a sensitivity and specificity of >90% [9,10]. However, cross-sectional
imaging in the form of CT or MRI may be required to confirm this fluid to be haemorrhagic and to localise

the source of bleeding [11].

Laparoscopy or laparotomy may be necessary to ascertain the precise bleeding point and offer the
advantage of allowing treatment and cessation of bleeding [7]. However, in patients who lack signs of ma-
ternal or fetal compromise, conservative management with analgesia and close observation is often fa-
voured due to increased morbidity and mortality associated with operative intervention during pregnancy
[7,10].

Case Presentation

A woman in her mid 30’s presented to the Maternity Assessment Unit (MAU) of a large teaching hos-
pital at 18 weeks’ gestation with acute abdominal pain. The pain had begun one day prior, was localised to
the suprapubic area and was associated with nausea, but no vomiting. There were no other symptoms. On
examination there was objective mild suprapubic tenderness, observations were within normal limits, and
urine dip test was negative. The fetal heart rate was within normal range for gestation. No blood tests were
performed. The pregnancy had been uncomplicated prior to this presentation. One previous pregnancy
resulted in an early miscarriage managed by an uncomplicated surgical evacuation. The only comorbidities
were polycystic ovarian syndrome and anxiety. An impression of pelvic girdle pain was reached and the

patient discharged with simple analgesia.

The patient re-presented three days later with generalised, severe abdominal pain. On examination,
there was maximum tenderness in the right upper quadrant and Cullen’s sign was positive. Maternal obser-
vations were within normal range and fetal heart rate was normal. Urgent bloods (Full Blood Count [FBC]
Urea & Electrolytes [U&Es], Liver Function Tests [LFTs], Amylase, C-Reactive Protein [CRP], lactate & Group
& Save) were sent (Table 1).

A trans-abdominal ultrasound scan performed by a level II ultrasound practitioner which was re-
ported as ‘There is ascites with echogenic material, likely proteinaceous in nature. There is no evidence of
gallstones or cholecystitis. The aorta, spleen, kidneys and pancreas appeared normal; however the appendix

could not be visualised (Figure 1).
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| Table 1: Blood results at antenatal booking and throughout first admission.
N

Investigation
Haemoglobin
Mean Cell Volume
White Cell Count
Neutrophils
Platelets
Sodium
Potassium
Creatinine
C-Reactive Protein
Bilirubin
Alanine Transaminase
Alkaline Phosphatase
Amylase

Lactate

Booking
119
89
6.7
4.4
300
135

Admission

94

89
14.6
13.3
306
136
4.4

38

12
50
35
2.8

Day 2
78
89
8.6
6.6
249

3.9
41
23

13
46

Day 3
96
89
8
5.3
228

Day 4
101
89
8.5
6.4
274

346
136
4.0
39
27
10
15
64

.

| Figure 1: Transabdominal ultrasound showing intra-abdominal mixed echogenic fluid.

/

/

amniotic band or a uterine adhesion’

Due to ongoing pain and no clear diagnosis, bloods were repeated the following day (Table 1). An
MRI abdomen, pelvis, uterus and fetus without contrast was performed which was reported as ‘There is
ascites which is of intermediate to high T1 signal, possibly representing proteinaceous content. Haemorrhagic
fluid is felt less likely. All other intra-abdominal organs have normal appearances and both ovaries appear
normal. No cause of the patient’s abdominal pain is identified. There is an unusual horizontal band like struc-
ture in the inferior right posterior aspect of the uterine cavity that appears to be separating the cavity in two.
The fetus is located in the superior cavity and surrounded by a limited amount of amniotic fluid; the inferior

cavity is filled with amniotic fluid. It is unclear if the two spaces communicate. This may represent either an
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| Figure 2: MRI showing intrauterine pregnancy and high T1 signal intra-abdominal fluid. ‘
o /

Finally, a bedside trans-abdominal ultrasound scan by a level III gynaecological ultrasound practi-

tioner was requested. This was reported as: ‘There is a significant volume of mixed echogenic free fluid in the
abdominal cavity in keeping with blood. The right ovary contains a 10 mm well demarcated cystic structure

containing mixed echogenic material with a breach of the ovarian serosa suggestive of cyst rupture’

Based on the results of the imaging, and the acute drop in haemoglobin an impression of haemoperi-
toneum, secondary to ovarian cyst rupture was reached. The patient received 2 units of cross-matched red
blood cells and regular paracetamol and opioids. As the Hb did not decrease post transfusion and the pain
began to settle, a decision was made to manage the haemoperitoneum conservatively, and the patient was
discharged well on day 5.

Two weeks following discharge, at 22+2 weeks gestation, the patient re-presented to the MAU re-
porting clear fluid loss per vagina and ongoing lower abdominal pain. Speculum examination revealed the
cervix was dilated to 1 cm, membranes could be seen bulging, and clear flood was pooling in the vagina.
Maternal observations were all in normal range, bloods were unremarkable (Table 2) and the fetal heart

rate was reported as normal.

A diagnosis of PPROM was made. The patient was commenced on erythromycin 250 mg QDS for
7 days as per the ORACLE trial results and admitted for observations [14]. During this time both the pro-
gnosis and possibility of termination of pregnancy was discussed, but a decision was made to continue the
pregnancy. Following 3 days of observation the patient was discharged with a plan for twice weekly bloods
and clinical review on the MAU. At 24 week’s gestation a course of intramuscular corticosteroids were ad-
ministered for fetal lung maturity.

At 26+3 week’s gestation the patient’s inflammatory markers rose (Table 2), but maternal observa-
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tions and clinical examination remained unremarkable. A fetal ultrasound scan demonstrated a viable fetus
in transverse lie, anhydramnios with normal growth and Dopplers. Due to a further rise in inflammatory
markers on Day 1 following readmission, an impression of evolving chorioamnionitis was made and a cate-

gory three Caesarean-Section was offered and accepted.

\(Table 2: Blood results during second admission. \/\
Investigation Readmission Day 1 Day 2 Day 3
Hb 108 107 97 91
MCV 90 91 88 89
wcCcC 10.5 12.8 18 9.6
Neutrophils 7.4 9.5 14.9 6.2
Plt 427 305 254 225
CRP 8 63 154 125

At Caesarean Section, upon opening the peritoneal cavity, alarge amount of both fresh and old blood
was evacuated. The total measured blood loss at the end of surgery was 2.3 litres. A live fetus was delivered
via a classical incision with APGARs of 2 at 1 minute, 8 at 5 minutes and 9 at 10 minutes. An arterial blood
gas was obtained demonstrating a pH of 7.313 (venous was unobtainable) and birth weight was recorded
as 1030 g. The baby was admitted to the Neonatal Intensive Care Unit (NICU) intubated and ventilated.
Both ovaries were reported as grossly normal and there was no evidence of ongoing bleeding from any site
within the abdomen. The peritoneal cavity was washed out with warm water, closed, and the patient trans-

fused 2 units of cross matched blood intraoperatively.

The patient was discharged well on day 4 post-surgery. The baby remained in NICU for 3 months
being treated for respiratory distress syndrome, sepsis and establishing feeding, but was discharged, brea-

thing and feeding independently with no detectable neurological sequelae.
Discussion

This case is of interest for a number of reasons. It reminds us that although haemoperitoneum in
pregnancy is rare, it is an important differential diagnosis in patients with abdominal pain and/or haemo-
dynamic instability, due to the associated maternal and fetal morbidity. It also highlights the diagnostic
challenges of this scenario, and raises questions over the impact it may have on the remainder of the pre-

gnancy.

Lier et al. performed a systematic review of 59 cases of spontaneous haemoperitoneum in pregnan-
cy [7]- The majority presented with acute abdominal pain, hypovolaemic shock, fetal distress and acute
anaemia. In 76.3% of these cases, operative management was undertaken. Of those that underwent sur-
gery, the origin of bleeding was ruptured utero-ovarian vessels in 56.8%, endometriotic implants in 21.6%,
haemorrhagic nodules of decidualised cells in 2%, or a combination in 19.6%. One maternal death was
reported, however perinatal mortality was 26.9%. They concluded that spontaneous haemoperitoneum is

a serious complication of pregnancy with a high rate of adverse outcomes and that early recognition is key.
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Spontaneous haemoperitoneum and its source can be difficult to identify in pregnant women and this can
lead to a dangerous delay in diagnosis. Lier et al.reported that in cases of proven haemoperitoneum at sur-
gery, imaging confirmed free peritoneal fluid in only 62.7% of cases; 89.2% of which had ultrasound alone
[7]. Sonography is often the first line investigation for abdominal pain in pregnancy due to the minimal
adverse effects on the fetus and its availability. The sensitivity and specificity of ultrasound in detection of
haemoperitoneum is >90% in the non-pregnant population [9]. However, pregnancy adds diagnostic chal-
lenges due to displacement of structures by the expanding uterus and as this case demonstrated, it can be
operator dependant and may not detect the source of bleeding [2,15] As such, cross-sectional imaging may
be required. MRI is used preferentially as it can image deep soft tissue structures without ionising radia-
tion and does not have any pregnancy-specific contraindications [16]. Limitations of MRI however, include
high cost, long scan time, fetal movement artefact, and the fact it is often not readily available out of hours
[15,17]. In cases where patients are unstable and a quick diagnosis is needed, CT with or without contrast
can be considered to find an active bleeding point, but only after careful discussion with the patient regar-
ding the potential increased risk of childhood cancer associated with radiation exposure in utero [15]. In
this case, MRI was used as the initial cross-sectional imaging modality so as to avoid ionising radiation but
it was not able to identify the free fluid as blood, nor the source of bleeding. Unfortunately, there is little
guidance in the literature as to whether CT or MRI is superior when trying to identify the source of active
intra-abdominal bleeding in a pregnant patient. Clinicians must carefully balance the risks of certain ima-
ging modalities against the benefits of a timely diagnosis as in the case of spontaneous haemoperitoneum,
a delayed diagnosis can be catastrophic. The recent MBRRACE report of 2021 highlighted this and have

advised that clear guidance is developed on imaging in pregnancy [18].

There is conflicting opinion in the literature about what constitutes optimal management. Xu et al.
[3] recommend exploratory laparotomy at the time of diagnosis of haemoperitoneum in all patients, howe-
ver both Brossens et al.and Lier et al. suggest a role for conservative management in cases where mother
and fetus show no signs of haemodynamic compromise [19,7]. In this case, conservative management was
favoured over operative intervention after discussion with a multidisciplinary team. In Lier et al. systematic
review of 59 cases of spontaneous haemoperitoneum in pregnancy, they reported that 45 (76%) of patients
underwent laparoscopy or laparotomy due to signs of maternal haemodynamic instability or fetal distress.
In the cases that were managed surgically, only 15.6% had a live birth, and only 11% reached 37 weeks’
gestation. Whether this was a result of operative intervention, or due to the severity of materno-fetal com-
promise at the outset of surgery is unclear. It is however known that operative intervention in pregnancy
carries additional risks than in the non-pregnant population [10]. As such, it is suggested in the literature,
and as was adopted in this case, where there is no evidence of hypovolaemic shock or fetal distress, conser-
vative management is a reasonable approach. Clinicians should however counsel patients about the poten-
tial that recovery can be complicated by an infected haematoma or recurrence of haemoperitoneum later
in pregnancy [7]. In this case, avoiding operative intervention allowed the patient to be spared potential
surgical morbidity and the pregnancy continued to post viable gestational age. It is impossible to state if

the outcome would have been different should surgery have been undertaken.

[tis unclear whether the PPROM and premature delivery were associated with haemoperitoneum in
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this case. PPROM is believed to complicate between 1-4% of pregnancies globally [20]. Risk factors include
cervical insufficiency, cigarette smoking during pregnancy, low maternal BMI, polyhydramnios, multiple
gestations and advanced maternal age [21]. In the absence of any of these risk factors, we believe the ute-
rine abnormality and/or haemoperitoneum contributed. The horizonal uterine bands were believed to be
either a uterine adhesion or an amniotic band. The presence of an intra-uterine adhesion may be explained
by the history of surgical management of miscarriage which is known to be a risk factor for this [22]. A re-
cent literature review of post-traumatic intrauterine adhesions (Asherman syndrome) by Yu et al. found a
23% increased risk of preterm birth [23]. Amniotic bands are thought to result from damage to the amnion
early in pregnancy, resulting in loose fibrous bands [24]. These bands can wrap around the foetus, leading

to congenital abnormalities and have been shown to increase the risk of preterm delivery [25].

Neither a band nor an adhesion were seen at Caesarean Section, however both may have been divi-
ded by the surgeon’s hand delivering the fetus. In relation to haemoperitoneum, a recent case series by Lier
et al. suggested a 54.5% incidence of pre-term births in those with haemoperitoneum in pregnancy [26].
The mechanism of this is believed to be uterine hypertonus caused by the presence of blood within the pe-

ritoneum, which leads to contractions and subsequent cervical dilatation [27].

In this case, haemoperitoneum was believed to be secondary to a ruptured ovarian cyst. The inci-
dence of adnexal masses in pregnancy is between 0.19 to 8.8% [28]. The most common pregnancy-associa-
ted ovarian masses are functional cysts such as corpora lutea which are hormonally influenced. While the
majority regress by 16 weeks’ gestation, they can rupture and haemorrhage [29]. Another common type of
adnexal mass found in pregnancy are endometriomas. These non-physiological masses may undergo rapid
growth and structural transformation secondary to raised progesterone concentrations which can lead to
rupture and haemoperitoneum [29-31]. In a recent systematic review of haemoperitoneum in pregnancy,
55.9% of cases were related to endometriosis [7]. In the case described above, there was no history of en-
dometriosis and no signs of it detected at Caesarean Section, as such the presumption that this was due to a
ruptured physiological cyst that had resolved by time of laparotomy. In the absence of significant bleeding
secondary to rupture, or concern about torsion or malignancy, adnexal masses diagnosed in pregnancy

should be managed conservatively [10].

We conclude that although rare, all clinicians should include spontaneous haemoperitoneum as
a differential diagnosis when assessing acute abdominal pain in pregnancy. Due to the high incidence of
adverse outcomes, it is imperative that it is diagnosed quickly and managed effectively. More research is
needed regarding optimal imaging modalities and management which could serve the basis for clinical
guidelines. At present it is unknown if conservative management of haemoperitoneum confers an ongoing
risk for PPROM.
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