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Abstract
BACKGROUND
Splenic artery aneurysm (SAA) and pseudoaneurysm are rare vessel’s lesions.
Pseudoaneurysm is often symptomatic and secondary to pancreatitis or trauma.
True SAA is the most common aneurysm of visceral vessels. In contrast to
pseudoaneurysm, SAA is usually asymptomatic until the rupture, with high
mortality rate. The clinical onset of SSA’s rupture is a massive life-threatening
bleeding with hemodynamic instability, usually into the free peritoneal space and
more rarely into the gastrointestinal tract.

CASE SUMMARY
We describe the case of a 35-year-old male patient, with negative past medical
history, who presented to the emergency department for massive upper
gastrointestinal bleeding, severe anemia and hypotension. An
esophagogastroduodenoscopy performed in emergency showed a gastric bulging
in the greater curvature/posterior wall with a small erosion on its surface, with a
visible vessel, but no active bleeding. Endoscopic injection therapy with
cyanoacrylate glue was performed. Urgent contrast-enhanced computed
tomography was carried out due to the clinical scenario and the unclear
endoscopic aspect: The radiological examination showed a giant SAA which was
adherent to posterior stomach wall, and some smaller aneurysms of the left
gastric and ileocolic artery. Because of the high risk of a two-stage rupture of the
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giant SAA with dramatic outcome, the patient underwent immediate open
surgery with aneurysmectomy, splenectomy and distal pancreatectomy with a
good postoperative outcome.

CONCLUSION
The management of a ruptured giant SAA into the stomach can be successful
with surgical approach.

Key words: Splenic artery aneurysm; Upper gastrointestinal bleeding; Hemorrhagic shock;
Computed tomography; Endoscopy; Case report

©The Author(s) 2020. Published by Baishideng Publishing Group Inc. All rights reserved.

Core tip: Splenic artery aneurysm (SAA) is a rare vessel’s lesion, despite is the most
common aneurysm of visceral vessels. We present herein, a rare case of spontaneous
rupture of a giant SAA into the stomach, in a previously healthy male patient. This case
highlights the importance of the contrast enhanced computed tomography in case of
unclear endoscopic aspect and the urgent surgical treatment in order to prevent a two-
stage rupture.
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INTRODUCTION
An aneurysm is a dilation of the lumen of the artery, usually due to pathological
changes taking place in its wall. Usually, the pathology concerns elastic fibers and
smooth muscle cells of the middle part of the vessel (e.g., fibromuscular dysplasia,
collagenopathy and atherosclerosis)[1]. There are true and false aneurysms. In a true
aneurysm, the vessel wall thins and bulges as a consequence of the damage of elastic
and muscle elements, which are replaced by non-elastic connective tissue bulging
under the pressure of blood. In most of the case, a false aneurysm is a lesion of the
vessel  secondary  to  a  trauma  or  to  adhering  inflammatory  processes  of  the
surrounding tissue. Splenic artery aneurysm (SAA) is quite rare, although it is the
most frequent among the visceral vessel aneurysms with an incidence of 0.2% to 2%,
and it  is the third most frequent intra-abdominal aneurysm[2].  The annual risk of
rupture of a SAA is among 2%-10%. These lesions have a higher incidence in females
(4:1), presenting as clinical emergencies in 22% of the cases, with an overall mortality
rate of 8.5%[3].

Small  SAAs (up to 2 cm) are usually asymptomatic  and considered incidental
findings[4].  Conversely,  larger  SAAs  (5  cm)  are  symptomatic  and  can  leads  to
complications[5].  A  giant  SAA  measure  more  than  10  cm  in  size  and  is  rather
uncommon[6]. The risk of rupture in giant SAAs is up to 28%[7], with a mortality rate of
40%[8].  Usually SAAs can break into the peritoneal  cavity,  less than 30% of them
perforate into the lumen of intra-abdominal visceral organs[9]. Rupture of a SAA with
erosion into the stomach is a rare cause of massive upper gastrointestinal bleeding
(UGIB). The gastric fistula of a true giant SAA is even more rare and usually leads to
death.

We report the case of a patient presented with massive UGIB who was found to
have  a  true  giant  SAA.  He was  successfully  treated  using  both  endoscopic  and
surgical approach. This case report is, to our knowledge, the first case with a good
outcome after  sequential  endoscopic  and surgical  approach of  a  giant  true SAA
presenting with massive UGIB, following its rupture into the stomach.
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CASE PRESENTATION

Chief complaints
A previously healthy 35-year old male was referred from the emergency department
(ED) of a primary care hospital to the ED of a level-1 hospital for one episode of
massive UGIB.

Physical and Laboratory examinations
On admission, he presented signs of hypovolemic shock with paleness, sweating, low
blood pressure  (BP of  100/50 mmHg),  tachycardia  (105  bpm) and acute  anemia
(hemoglobin  level  of  9.9  d/dL on first  check,  and of  8  d/dL on second one).  A
previously placed nasogastric tube showed drainage of 300 cc of blood.

History of past illness
No significant past medical history was recorded as well as drugs intake or alcohol
abuse.

Further work-up
Intensive treatment including fluids challenge, blood transfusion of one unite of red
blood cell, broad spectrum antibiotic and proton pump inhibitor intravenous (IV)
therapy was started.

Imaging examinations
An esophagogastroduodenoscopy (EGD) was performed in emergency setting, with a
standard gastroscope (Olympus Medical System® GIF-Q160). Endoscopy showed the
presence  of  a  non-pulsatile  bulging  at  the  proximal  third  of  greater  curvature/
posterior wall of the corpus of the stomach (Figure 1). The gastric bulging measured
among 3 cm in diameter and presented a small erosion on its surface with a visible
vessel, but no active bleeding at the moment of the examination, despite the gastric
cavity was quite full of fresh blood. An endoscopic cyanoacrylate glue injection was
performed (n-Butyl 2-cyanoacrylate, Glubran®2, GEM, Italy): The glue was delivered
into the lesion through a 23-gauge injection needle catheter (Cook-Medical  Inc.),
followed by injection of 1.2 cc of sterile water. No other lesions of the upper GI tract
were detected during the EGD.

The clinical scenario and the finding of such uncommon gastric lesion in a healthy
young man with negative past medical history led us to perform an urgent contrast-
enhanced computed tomography (CT) after the EGD.

At the CT angiography (Figure 2), the middle and distal third of the splenic artery
were fully replaced by a giant aneurysm (10.5 cm in maximum diameter);  it  was
packed to the posterior wall of the stomach, with a plugged fistula. No active bleeding
was noted, confirming that EGD treatment was successuful. The opacification of the
aneurysm was partial,  because of  its  large volume and low pressure.  Two small
aneurysms (< 2 cm in size) of the left gastric and ileocolic artery were also detected.

FINAL DIAGNOSIS
Histology of the resected specimen showed a spleen with features of congested and
dilated vessels of the surface and a normal sample of distal pancreas. An aneurysmal
dilatation of the middle-distal part of splenic artery was measuring 11 cm × 7 cm and
it could be considered true since it was fusiform, involving all the wall layers and
with no surrounding inflammation. Distorted elastin configuration, high collagen
content,  reduced number  of  smooth  muscle  cells,  and a  high number  of  medial
microvessels and inflammatory cells were observed (Figure 3).

TREATMENT
According  to  the  available  literature,  coil  embolization  of  the  aneurysm  was
considered  unfit  for  its  size.  Therefore,  given  the  life-threatening  related  to  an
impending two-stage rupture of the giant SAA, after informed consent statement, the
patient underwent immediate open surgery.

At laparotomy, no free fluid or emoperitoneum were evident. The aneurysm was
located in the distal part of the splenic artery and strictly aderent to the pancreatic tail
and the posterior wall of the stomach and fissureted at this level; it was undissectable
from the other structures and with high risk of uncontrolled rupture. Due to those
characteristics, after isolation of the origine of the splenic artery to obtain a good
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Figure 1

Figure 1  Esophagogastroduodenoscopy findings. A: Bulging at the proximal third of greater curvature/posterior
wall of the stomach (arrow); B and C: Minute erosion on the bulging surface with a visible vessel (arrow); D:
endoscopic cyanoacrylate glue injection into the lesion through a 23-gauge needle catheter (+).

vascular control, in case of unintended rupture of the giant aneurysm during surgical
manipulation, a standard distal splenopancreasectomy was performed including the
aneurysm; in order to obtain the en-bloc excision of the aneurysm, also a wedge
resection of the posterior gastric wall including the ulcer was carried out (Figure 4).

OUTCOME AND FOLLOW-UP
The length of postoperative care was two weeks, without complications. During the
hospital stay the patient underwent radiological and clinical work-up. Total body
multi-slice CT scan with IV contrast was performed in order to exclude any other site
of  visceral  aneurysms  (chest  and  brain).  Disease  such  as  arterial  and  portal
hypertension, atherosclerosis, diabetes, alpha-1-antitrypsin deficiency, liver cirrhosis
and  collagenopathy  were  ruled  out.  Full  antibody  screening  test  was  negative.
Thrombophilia molecular screening evidenced only a heterozygous mutation in the
MTHFR gene, that is not related, as reported in literature, to thrombophilia[10].

DISCUSSION
SAAs are mostly detected incidentally during various imaging studies. Those are also
occasionally  founded  at  emergency  exploratory  laparotomies  performed  for
hemoperitoneum or during autopsy. Upper abdominal pain and severe dysphepsia
are the most commonly reported symptoms for ruptured SAAs[11]. Our patient had a
rare onset of rupture with massive UGIB, without previous symptoms of alarm.

Risk of rupture for true aneurysms is very low (2% to 3%), but it becomes seriously
high for pseudoaneurysms (37% to 47%) with 90% mortality rate[12].  Spontaneous
ruptures of true SAAs are more frequent in case of aneurysms larger than 2 cm in
diameter and during the third trimester of pregnancy[12-15].

SAA rupture into stomach following fistula formation is less common than into the
peritoneal  cavity  and  it  is  rarely  secondary  to  a  true  SAA[16-18].  A  few  cases  of
suspected true SAAs with intragastric rupture were reported, but the final histology
did not confirm them to be true aneurysms[16,19]. In contrast, intragastric bleeding is a
common feature of pseudoaneurysms of the splenic artery[20,21].
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Figure 2

Figure 2  Computed tomography angiography. A: Non contrast enhanced computed tomography (CT) shows a large mass, with partially calcified wall, adjacent to
the spleen; B and C: The opacification of the aneurysm is partial and low, because of its large volume and low pressure; C: It is packed to the posterior wall of the
stomach (arrow head); D and E: Two small aneurysms of the left gastric artery (D, arrow) and ileocolic artery (E, arrow) are also evident; F: After contrast injection, CT
shows a splenic artery fully replaced by a giant aneurysm (10.5 cm in maximum diameter, panel f, coronal view), partially thrombosed.

In  case  of  intraperitoneal  rupture  of  a  SAA,  the  patient  presents  with  acute
abdomen and hypovolemic shock[22,23]. In those case SAA rupture may be sudden, or
can take place in two stages, which occurs in 20 to 25% of cases[24]. “Double rupture” is
a well described manifestation for intraperitoneal bleeding of true SAA, with a first,
short, plugged bleeding into the lesser sac followed by more conspicuous bleeding
into the peritoneal cavity.

Until now, only one case of recurrent intragastric bleeding from a true but small (<
3 cm) SSA was reported[25]. In their experience, De Silva et al[25] described the case of a
young patient who presented with a first massive episode of UGIB and abdominal
pain,  followed by recurrent intragastric  bleeding with initial  negative EGD. The
patient had a prolonged intermediate stable period, with a certain delay in making
diagnosis followed by sudden circulatory collapse and savage laparotomy.

Giant true SAAs with penetrating fistula to stomach are extremely rare and fatal
events. Our patient presented a sudden massive UGIB. The emergency endoscopy
detected recent signs of bleeding and a gastric lesion with uncommon features, in
relation to negative past medical history of the patient. Endoscopic haemostatis with
glue injection was performed to guard against any trouble re-bleeding and an urgent
CT angiography was carried out for further investigation, leading to the diagnosis of a
giant SSA.

A few similar cases of prompt diagnose of SAA were reported: A case of double
rupture of  a  splenic  artery pseudoaneurysm, with negative EGD and ultrasono-
graphy[21].  Another case of a SAA was suspected by Tannoury et al[26]  after seeing
during endoscopy a  submucosal  non-pulsatile  gastric  lesion.  Boschmann et  al[27]

reported a case in which an abdominal ultrasound scan was crucial to suspect a SAA
in a patient with recurrent GI bleeding.

Nowadays, no common guidelines are available for the management of SAA. Level
1 evidences are not available since the disease is rare, so the majority of studies are
retrospective and with few patients. Small (< 2.0 cm) and asymptomatic SAAs can be
followed up with radiological imaging[28]. Asymptomatic true aneurysms exceeding 2
cm in  size  are  at  a  high  risk  of  rupture,  and  so  treatment  is  recommended[29-34].
Pseudoaneurysms should be treated because their risk of rupture is not related to
their size[35]. Treatment is necessary for SAA that are growing rapidly, symptomatic,
or ruptured[36].

Treatment  options  include  open  surgical,  laparoscopic,  endovascular  or
percutaneous transabdominal repair. The endovascular techniques most used include
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Figure 3

Figure 3  Morphological findings in keeping with aneurysm of the splenic artery. At histology (surgical specimen
stained with haematoxylin and eosin at 4 ×) there is evidence of marked alterations of the vascular wall, with
destruction of the internal elastic lamina and partial dissection, myxoid degeneration and phlogistic infiltrate, smooth
muscle hyperplasia in tunica media, destruction of the elastic fibers of the vessel wall.

embolization with or without stent, thrombin or Gelfoam injection, administration of
glue,  plug placement,  particle injection.  Usually,  in giant SAA, this  can be a pre
surgical treatment, in order to reduce the intra operative risk of bleeding.

Surgical intervention is the most commonly described treatment modality for giant
SAA in literature, with an overall success rate (98%) comparable to that of recent
series[11,30]. This approach is particularly indicated in treating aneurysms that cause
mass effect, hemodynamic instability, in case of artero-venous fistula presence or
concomitant  other  complications[11].  The  size  and  local  anatomy  of  giant  SAA,
however, create possible difficulties in surgical treatment. First, vascular control of the
proximal splenic artery is difficult to obtain and necessitates additional maneuvers, to
gain retroperitoneal access to the celiac trunk[37]. Second, giant SAAs can be usually
associated with fistula formation or tight adherence to adjacent organs, which request
further visceral resection as in our reported case.

The laparoscopic approach has recently been reported to be a safe and feasible
treatment in SAA management; it gives the advantages of lower morbidity, shorter
procedure and hospital stay when compared with open surgery. Nonetheless, it has
rarely been used for management of giant SAA in emergency setting[38,39].

CONCLUSION
Although rare,  true SAAs can result  in intragastric  rupture with catastrophic GI
bleeding. The diagnosis of SAA should be excluded in case of recurrent UGIB with no
other pathological evidence or when a subspected gastric lesion is detected after a
massive haematemesis in an otherwise healty-patient. Perhaps, in this setting, the
avilability of the ecoendoscopy could be helpful to promptly diagnose the SAA. The
possibility of double or multiple ruptures should be considered when managing
patients with SAA.
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Figure 4

Figure 4  Surgical findings. A and B: Giant aneurysm adhered to the posterior wall of the stomach, and macroscopically normal distal pancreas.
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