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Abstract
Splenic ectopic pregnancy is extremely rare but carries a high risk of uncontrollable life-threatening bleeding. Our aim is to try to
diagnose those cases earlier and to include splenic preservation as good alternative for selected cases. Extensive review of the
literature has been performed. Thirty-one case reports were identified, of which 4 have been excluded because they were not
written in English. A 36-year-old woman presented to the Emergency Department with haemorrhagic shock. Despite the
levonorgestrel intrauterine system (LNG-IUS) being in situ for 4 months, urinary and serum tests were both positive for
pregnancy, and an ultrasound scan revealed haemoperitoneum suggestive of a ruptured ectopic pregnancy. An emergency
Pfannenstiel laparotomy was performed and a diagnosis of spontaneous tubal abortion was made and the abdomen was subse-
quently closed. Following a period of cardiovascular instability on the Intensive Care Unit postoperatively, an urgent CT scan
was performed which revealed bleeding from the spleen. A midline laparotomy was performed by the general surgeon, which
involved resection of the gestational sac and splenorrhaphy. Twenty-seven cases were reviewed, and 73% of them presented as
an emergency and 21 cases (81%) had been managed with splenectomy. CT scan had been used in eight of the previous case
reports of splenic ectopic pregnancy with 100% diagnostic accuracy rate. Non-tubal ectopic pregnancies are very rare.
Splenorrhaphy is a safe alternative to splenectomy in cases of splenic ectopic pregnancy. CT abdomen and pelvis with intrave-
nous contrast can be very helpful in relatively stable patients with a vaginal ultrasound demonstrating an empty uterus, no clear
adnexal masses or free fluid.

Keywords Splenic pregnancy . Ectopic pregnancy . Abdominal pregnancy . Splenorrhaphy

Introduction

Ectopic pregnancy is defined as the implantation of a fertilised
ovum outside the uterine cavity. The rate of ectopic pregnancy
is 11 per 1000 pregnancies, with a maternal mortality of 0.2
per 1000 estimated ectopic pregnancies [1]. The usual site of
ectopic implantation is within the fallopian tube, accounting

for 95.5% of all ectopic gestations. Although rare, extra tubal
pregnancies represent some of the most serious complications
of pregnancy [2]. In these cases, the gestational sac can be
implanted in the omentum, abdominal vital organs, or large
vessels. It can be described as either primary [3], due to a
failure of the fimbria to pick up the ovulated follicle, or sec-
ondary, when it is caused by early rupture or abortion of a
tubal pregnancy or uterine perforation of an intrauterine preg-
nancy into the peritoneal cavity [4]. Abdominal ectopic preg-
nancy accounts for about 1.3% of all ectopic pregnancies. The
spleen is one of the rarest sites for abdominal pregnancies with
only 31 cases of primary splenic pregnancy having been re-
ported worldwide, 27 of which have been documented in the
English literature to date.

Ectopic pregnancy still accounts for 4 to 10% of
pregnancy-related deaths, despite current advances in prenatal
imaging and care [5]. The maternal death rate in cases of
abdominal ectopic pregnancies is of 5.1 per 1,000 pregnancies
[6]. Regarding the splenic site of ectopic implantation, the
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mortality rate is unknown, due to a publication bias and low
reported case numbers in current literature.

We report a case of splenic ectopic pregnancy complicated
by haemoperitoneum, which was diagnosed on CT scan after
an initial negative laparotomy. Extensive review of the litera-
ture has been performed. Thirty-one case reports were identi-
fied, of which 4 have been excluded because they were not
written in English.

Case Report

A 36-year-old-female presented to the Emergency
Department following an episode of syncope, plus bilateral
flank and right shoulder tip pain.

She had been feeling lethargic for the last 4 days at home.
She has been avoiding attending the hospital due to the
COVID-19 pandemic lockdown. On the day of presentation,
she had developed pain in the abdomen, was unable to get out
of the bed and, when tried, had a syncopal episode.

She was previously fit and well with no significant past
medical history. She was G3P2 and had the LNG-IUS fitted
in the community for contraception 4 months prior to admis-
sion. Her last menstrual period 2 months previously and she
accepted this amenorrhoea as being due to the insertion of the
IUS.

On clinical examination, she appeared pale and peripheral-
ly shut down, with a pulse rate of 120/min and blood pressure
of 85/50 mmHg. Her abdomen was soft, non-distended but
tender in bilateral flanks. A urinary pregnancy test was posi-
tive and serum beta-human chorionic gonadotropin (ß-hCG)
levels were raised at 3139 miU/ml. A transvaginal ultrasound
was carried out by the gynaecologist and showed the presence
of the LNG-IUS low in the uterus with no intrauterine preg-
nancy and free fluid in the pelvis and abdomen.

A diagnosis of a ruptured ectopic pregnancy was made and
she was taken to theatre immediately for exploratory laparot-
omy with a Pfannenstiel incision. On exploration, 2 l of blood
was evacuated from the abdomen and both fallopian tubes,
ovaries and other pelvic organs were carefully examined.
The fallopian tubes were intact with normal ovaries; however,
the right fallopian tube was slightly hyperaemic as compared
to the left. The inferior surfaces of the spleen and liver were
visualised and they were found to be intact with no evidence
of bleeding. After washout of the abdominal cavity with warm
saline, no evidence of further bleeding was noted.

Due to the hyperaemia noted in the right fallopian tube, a
diagnosis of spontaneous tubal abortion was made and the
abdomen was closed with a pelvic drain in situ. Two units
of packed red blood cells were transfused intraoperatively
and she was transferred to the Critical Care Unit for close
monitoring, where a further 2 units of blood were adminis-
tered. A high output of fresh red blood was noted in the

pelvic drain, and persistent hypotension prompted the com-
mencement of peripheral vasopressors and urgent review by
the gynaecologist. A CT scan of the abdomen and pelvis
with intravenous contrast showed active bleeding with linear
contrast extravasation (Fig. 1) from the small oval low density
“defect” at the posterior side of the spleen with
haemoperitoneum in the parasplenic space. The CT scan also
showed an incidental finding of horseshoe/arcuate kidneys
with the lower end of both kidneys fused together.

The case was discussed with the general surgeon on call
and the patient returned to theatre urgently for a splenectomy
due to a possible diagnosis of splenic ectopic pregnancy. The
abdomen was explored with an upper midline incision and
disclosed 1500 ml of intraperitoneal free blood with masses
of clots in the left upper abdomen. The spleen was noted to be
hypermobile and showed a 3 × 3-cm ruptured sac on its
posteroinferior surface (Fig. 2) which was oozing arterial
blood. As the lesion was located at the periphery of the spleen,
wedge resection was performed using electrocautery. The sur-
face of the spleen was further secured with TachosilTM (seal-
ant matrix coated with fibrinogen and thrombin) and both
surfaces of the wedge were approximated with 2-0 Maxon™
(monofilament polyglyconate synthetic absorbable sutures)
atraumatic needle suture using horizontal mattress technique.
Excellent haemostasis was achieved and the abdomen was
closed after washout with insertion of a drain in the perisplenic
region (Fig. 3).

A further 2 units of packed red blood cells, 2 units of fresh
frozen plasma and 2 units of platelets were administered in-
traoperatively. Postoperatively, the patient was again trans-
ferred to the Critical Care Unit for monitoring, before being

Fig. 1 CT scan showed active bleeding with linear contrast extravasation
from the small oval low density “defect” at the posterior side of the spleen
with haemoperitoneum in the parasplenic space

2324 Reprod. Sci. (2021) 28:2323–2330



stepped down to the surgical ward 2 days later where the rest
of her recovery was uneventful. ß-hCG levels fell to 656.7
mIu/ml 15 h after the initial presentation (Fig. 4). The pelvic
drain was removed on day 3 and the patient was discharged on
day 4 post-operation. She was followed up in the outpatients’
clinic afterwards and had an uneventful recovery at home.

Histopathology of the resected spleen showed numerous cho-
rionic villi and decidua invading the splenic parenchyma.
Pathology showed a fragment of haemorrhagic splenic tissue
measuring 23 × 20 × 17 mm, with focal capsular disruption.
Inside this capsular defect was a small amount of adherent blood
clot and an irregular capsular projection. On sectioning, there
was a corresponding well-delineated but non-encapsulated
spherical nodule of cystic, soft, and haemorrhagic red-brown to
focally tan grey soft tissue.

Microscopic examination of the haemorrhagic nodule
showed splenic parenchyma with capsular disruption.
Underlying the disruption were numerous chorionic villi and
intermediate trophoblasts infiltrating the spleen (Fig. 3); thus,
a confirmed diagnosis of primary splenic ectopic pregnancy
was made.

Discussion

A young female of reproductive age presenting to the
Emergency Department with secondary amenorrhea, abdom-
inal pain and shock is predominantly considered to be a rup-
tured ectopic pregnancy. This picture is becoming less fre-
quent in Western countries in recent times, due to the early
gynaecological consultation with serial serum hCG levels and
advances in sonographic technology. However, ectopic preg-
nancy contributes to 80% of maternal deaths that occur in the
first trimester, and these deaths occur predominantly in ab-
dominal pregnancies. The risk factors, signs and symptoms
of a ruptured abdominal pregnancy are no different to a rup-
tured tubal ectopic and this poses diagnostic challenges in a
haemodynamically unstable patient. Deaths with significant
haemorrhages reach up to 3% in abdominal gestations [1].
Hence, a high index of suspicion is essential to recognise the
implantation site of ectopic pregnancy. Early diagnosis and
effective treatment are critical to avoid significant maternal
mortality.

Numerous factors are known to increase the risk of an
ectopic pregnancy, including endometriosis, previous pelvic
surgery, reproductive assistance, a history of pelvic inflamma-
tory disease and previous ectopic pregnancy [7]. In our case,
the patient had the LNG-IUS in situ but it was situated low in
the cavity. The LNG-IUS is a hormonal IUD which provides
highly effective, long-term, safe and reversible contraception.
The cumulative pregnancy rate for LNG-IUS is quoted as
0.1% at 1 year and 0.5% at 5 years [8]. Unlike copper intra-
uterine devices, which do not affect the menstrual cycle

Fig. 2 3 × 3-cm ruptured gestational sac is visible on the posterior surface
of the spleen. Hypermobile spleen is retracted towards the right to see the
posterior surface

Fig. 3 Microscopic histological section shows a splenic tissue (top right),
which infiltrated by trophoblastic tissue (left bottom)
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pattern, amenorrhoea and irregular bleeding patterns are ex-
pected side effects of LNG-IUS. In our literature review, we
identified that 8% of the early abdominal ectopic pregnancies
occurred with an intrauterine device (IUD) in place [6] and
approximately 15% of the historical splenic implantation had
an IUD.

Surgery is usually the way to manage ectopic pregnancy in
women presenting with signs of an acute abdomen and hypo-
volemic shock. It may be provided either through laparotomy
or by laparoscopic approach. Laparoscopy has become the
recommended route in most cases. Laparotomy is usually re-
served for patients who are haemodynamically unstable.
Midline laparotomy is considered to be a preferred surgical
approach in a patient with haemoperitoneum of unknown
source as it provides quick access to the whole abdomen.
However, midline laparotomies carry up to 20% long-term
risk of incisional hernia [9]. Subsequently, due to the low
chance of having an extra pelvic ectopic pregnancy and its
multiple advantages regarding pain, cosmetics and herniation
risk, transverse lower abdominal incision as Pfannenstiel is
favoured.

The spleen cannot accommodate placental attachment or a
growing embryo; therefore, splenic pregnancy tends to pres-
ent earlier than the other abdominal ectopic pregnancies,
mostly presenting with acute abdomen and haemoperitoneum
occurring at 6–8 weeks’ gestation. It is a challenging diagnosis
due its low incidence but it can be considered in patients who
have a positive pregnancy test without confirmation of intra-
uterine or pelvic pregnancy because of its pronounced likeli-
hood of rupture and mortality. Nevertheless, no mortality has
been reported yet in such a dangerous condition, and this may
be related to misdiagnosis as a spontaneous splenic rupture
and publication bias in not reporting fatal outcomes in patients
who reach a medical centre.

Ultrasound has been widely used in patients with suspected
abdominal ectopic pregnancy. A few cases of splenic preg-
nancy have been diagnosed by ultrasound alone but all of
those were stable patients and the majority of them presented
before the rupture of the ectopic pregnancy (Table 1).
Computed tomography scan is the most reliable investigation
to diagnose such rare cases and should be considered in all
stable patients where ultrasound failed to demonstrate the tub-
al pregnancy with absent intrauterine pregnancy. CT scan had
been used in eight of the previous case reports of splenic
ectopic pregnancy with 100% diagnostic accuracy rate.

Partial splenectomy requires technical skill as well as pre-
cise judgement for patient selection. A partial splenectomy, or
splenorrhaphy, requires at least one-third of viable splenic
tissue. Essential steps are atraumatic mobilization of spleen,
temporary splenic artery occlusion avoiding injury to pancre-
atic parenchyma, the use of haemostatic agents such as ab-
sorbable fibrin sealant patch (TachosilTM) and the use of ab-
sorbable meshes. This approach enables spleen-preserving
surgery, making it a feasible and reproducible procedure and
an alternative to classical splenectomy.

Splenic preservation in patients with blunt splenic injury by
operative or non-operative treatment is established in current
surgical practice leading to lower early infection rates in adults
and, therefore, could be encouraged to treat ruptured splenic
pregnancies [35]. In the very scarce elective situations or in
haemodynamically stable patients, radiologically guided
splenic artery embolization (SAE) could be attempted, either
proximal or selective [34], depending on the location of the
embryo. Of the 27 cases of splenic ectopic pregnancy
reviewed in the literature (Table 1), 73% presented as an emer-
gency and 21 cases (81%) had been managed with splenecto-
my. Three cases had been treated conservatively following
diagnosis with a combination of intramuscular methotrexate

Fig. 4 HCG trend before and
after the operation
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Table 1 27 cases of splenic ectopic pregnancy reviewed in the literature

No. Source Age MOP* Clinical
presentation

Preop diagnosis Scan IUD✝ Implant size
and site

Treatment

1 Mankodi et al.
1977 [10]

27 Emergency 1 day of epigastric
pain radiating
to left shoulder

Ruptured ectopic
pregnancy

None No 3 cm site—
NR

Splenectomy

2 Reddy and
Modgill 1983
[11]

24 Emergency Sudden-onset
lower
abdominal pain
and dizziness

Ectopic pregnancy None Yes 2 cm at lower
pole

Splenectomy

3 Huber et al.
1984 [12]

23 Emergency 5 h of generalised
abdominal pain
radiating to
both shoulders

Ruptured ectopic
pregnancy

None No Size—NR
Site—lateral

pole

Splenectomy

4 Caruso and Hall
1984 [13]

27 Emergency 4 h of lower
abdominal pain
radiating to left
shoulder

Ruptured ectopic
pregnancy

None No 2.8 cm at
superior
posterior
pole

Splenectomy

5 Tantachamroon
et al. 1986
[14]

24 Emergency 1 day of
abdominal pain

Ectopic pregnancy NR Yes 2 cm at
superior
posterior
pole

Splenectomy

6 Yackel et al.
1988 [15]

27 Emergency Sudden-onset left
upper quadrant
pain radiating
to left shoulder

Ectopic pregnancy US-absent IUP§,
ill-defined
hypoechogenic
mass in left
adnexa

No 3 cm at the
superior
surface

Splenectomy

7 Larkin et al.
1988 [16]

27 Emergency 3 hours of severe
chest pain and
shock with 6
weeks of
amenorrhea

Ruptured ectopic
pregnancy

Nuclear perfusion
scan of the
chest—normal

No Size—NR
Site—

anterior
spleen

Splenectomy

8 Kahn et al. 1989
[17]

30 Emergency Acute epigastric
and
periumbilical
pain radiating
to left shoulder

Intraperitoneal
haemorrhage of
unknown etiology

CT angiogram
after 2 negative
laparotomies

No 6 cm at the
dorsal site

Splenectomy

9 Cormio et al.
2003 [18]

37 Emergency Sudden-onset left
upper quadrant
pain radiating
to left shoulder

Ruptured ectopic
pregnancy

NR Yes 3 cm at the
hilar
surface

Splenectomy

10 Kalof et al.
2004 [19]

29 Emergency 3-week history of
worsening left
upper quadrant
pain

Ruptured spleen US—ill-defined
heterogeneous
focus in spleen

No 3.5 cm at
lower pole

Splenectomy

11 Kitade et al.
2005 [20]

37 OPD Severe left
hypochondrial
pain

Splenic pregnancy US, CT scan and
MRI

No 4 cm at
inferior
lateral
pole

Splenectomy

12 Yagil et al.
2007 [7]

33 OPD Single episode of
postcoital
bleeding

Splenic ectopic
pregnancy

CT—
well-defined
heterogeneous
hypervascular
mass in the
splenic hilum

No 4 cm at the
splenic
hilum

Splenectomy

13 Aguh et al.
2007 [21]

28 Emergency 5 weeks history of
left upper
quadrant
abdominal pain

Splenic ectopic
pregnancy

CT—bony
structures
within the
spleen

No Size—NR
Site—

posterior
pole

Splenectomy

14 Biolchini et al.
2008 [22]

41 Emergency 2 days of left
upper quadrant
pain radiating
to left shoulder

Splenic ectopic
pregnancy

CT and US—
well-defined
heterogeneous
hypervascular

No 2.3 cm at the
superior
pole

Splenectomy
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Table 1 (continued)

No. Source Age MOP* Clinical
presentation

Preop diagnosis Scan IUD✝ Implant size
and site

Treatment

mass in the
superior pole

15 Julania and Tai
2010 [23]

31 Emergency Sudden-onset left
upper quadrant
pain radiating
to left shoulder

Ruptured ectopic
unknown site

US-absent IUP
with free fluid
in the pelvis

No Size—NR
Site—

superior
pole

Splenectomy

16 Siddiqui et al.
2011 [24]

30 Emergency Acute left upper
quadrant pain
radiating to left
shoulder

Suspected splenic
rupture

US and CT—
fetus attached
to spleen

No Size and
site—
NRキ

Splenorrhaphy

17 Zhang et al.
2016 [25]

19 Emergency 2 hours of sudden
lower
abdominal pain

Ruptured ectopic
pregnancy

US-absent IUP
with free fluid
in the pelvis

No 1.5 cm at the
splenic
hilum

Splenectomy

18 Python et al.
2016 [26]

21 Emergency 3 days pain
abdomen

Ruptured ectopic
pregnancy

CT scan and US
after 2 negative
laparoscopies

No 3.2 cm
Site—NR

Methotrexate IM
and
intra-gestational
sac

19 Greenbaum
et al. 2016
[27]

27 Emergency 7 hours of left
upper quadrant
pain

Ruptured ectopic
pregnancy

US-absent IUP
with free fluid

No Size—NR
Site—NR

Splenectomy

20 Klang and
Keddel 2016
[28]

35 OPD Asymptomatic Splenic ectopic
pregnancy

US-absent IUP
CT—

heterogeneous
fluid
containing
lesion on the
inferior pole

No 4.5 cm at
inferior
pole

IM methotrexate
and CT-guided
intra-gestational
injection of
methotrexate
and KCL

21 Patil et al. 2017
[29]

22 Emergency 6 weeks of
amenorrhea
and sudden
abdominal pain

Splenic
haemangioma/-
ruptured ectopic
pregnancy

US—
well-defined
hypoechoic
lesion in the
spleen

No 3 cm at lower
pole

Splenectomy

22 Thomas et al.
2017 [30]

19 Emergency 2 days of
abdominal and
fullness

Ruptured ectopic
pregnancy

None No 3 cm at
superolat-
eral
surface

Splenorrhaphy

23 Wu et al. 2017
[31]

27 Emergency 12 hours of
abdominal pain

Undetermined
abdominal
pregnancy with
shock

US—gestational
sac-like echo
between spleen
and kidney

No 5 cm at
dorsal pole

Splenectomy

24 Rathore et al.
2017 [32]

23 Emergency 6 hours of pain
left upper
quadrant with
vomiting

Ruptured ectopic
pregnancy

US-absent IUP
with free fluid
in the pelvis

No 1 cm at
inferior
pole

Splenectomy

25 Wu et al. 2018
[33]

29 OPD Mild right upper
quadrant pain
and breast
discomfort
with 49 days of
amenorrhea

Splenic ectopic
pregnancy

US—2.6 cm
hyperechoic
mass inferior to
spleen

No 3 cm at
dorsal pole

Splenectomy

26 Xu et al. 2018
[4]

27 OPD Single episode of
vaginal
bleeding

Splenic ectopic
pregnancy

CT and US—
heterogeneous
hypervascular
mass in the
splenic hilum

No 5 cm at the
splenic
hilum

Splenectomy

27 Goudeli et al.
2019 [34]

30 OPD 10 weeks of
amenorrhea

Splenic pregnancy US—splenic
pregnancy

No Size—NR
Site—

Superior
pole

Selective
embolisation
and IM
methotrexate

28 Present 2020 36 Emergency Ectopic pregnancy Yes Splenorrhaphy
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injections with embolization or intra-gestational sac injection
being performed in the other 2 cases [26, 34]. Two cases were
managed with splenorrhaphy [24, 30].

Although splenectomy appeared to be the most favourable
treatment option for the reported cases of splenic ectopic preg-
nancies, especially in those who presented with intraperitoneal
haemorrhage, our successful experience demonstrates that
splenic preservation should be considered when possible.

In conclusion, non-tubal ectopic pregnancies are very rare,
abdominal implantations even more so. However, in cases of
elevated ß-hCG, an empty uterus and normal pelvic findings,
a high index of suspicion will have to be exercised for evalu-
ation of the spleen as a potential site of implantation.
Diagnosis of such exceptional cases can be augmented with
the addition of a CT scan if the patient’s condition allows.
Surgical exploration through a laparotomy may be the best
choice in a patient with a massive haemoperitoneum who is
haemodynamically unstable. However, this case highlights
the need for prompt resuscitation, avoiding unnecessary delay
in diagnosis and a multidisciplinary team working in such
complex situations. Splenic preservation should be considered
if technically feasible. Such patients will need careful counsel-
ling advice with regard to future pregnancies and contracep-
tive choices.
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