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Patient: Male, 32-year-old
Final Diagnosis: Splenic artery aneurysm
Symptoms: Acute abdominal pain
Medication: -
Clinical Procedure: Distal pancreatectomy and splenectomy
Specialty: Surgery

Objective: Unknown ethiology

Background: Splenic artery aneurysm is uncommon in a healthy young male patient. With spontaneous rupture, it can quick-
ly become life-threatening. Our aim is to highlight the possibility of splenic artery aneurysm among healthy
young patients and its presentation as recurrent abdominal pain, while pending rupture is possible, which can
present a diagnostic challenge. The rare occurrence and spontaneous rupture of a splenic artery aneurysm are
often fatal outside an inpatient setting.

Case Report: Here, we present the case of a 32-year-old patient who visited the Emergency Department with recurrent epi-
gastric pain. While undergoing inpatient evaluation, had a spontaneous rupture of a splenic artery aneurysm
with hypovolemic shock and a double-rupture phenomenon, necessitating emergency surgery.

Conclusions: With advances in modern imaging in recent years, the incidence of splenic aneurysm has increased 7-fold;
therefore, being informed and considering it in the differential diagnosis might provide a window of opportu-
nity and save lives.
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Background

The abdomen is traversed by the aorta and its branches; when
affected by abnormal dilatation, they constitute visceral ar-
tery aneurysm (VAA), but this term does not include renal ar-
tery aneurysm and pseudoaneurysm that does not include all
3 layers of the blood vessel [1].

True splenic artery aneurysm (SAA) is a common form of vis-
ceral artery aneurysm (VAA), being the most common in this
group of relatively rare disorders, and it is especially rare
among healthy young adults. SAAs are often associated with
pregnancy, portal hypertension [2], cirrhosis, connective tissue
disorders, and trauma. SAA rupture in a young healthy male
is a rare disorder. This rarity, coupled with the chance of rup-
ture, can produce a clinical picture ranging from nonspecific
abdominal symptoms (posing a challenge for pre-rupture di-
agnosis) to a more dramatic intraperitoneal hemorrhage with
hypovolemic shock associated with high morbidity and mortal-
ity, which often makes it a retrospective diagnosis [1].

Our patient presented with recurrent epigastric pain to the
Emergency Department twice on the same day within a time
span of fewer than 12 h. His blood laboratory results and pre-
liminary imaging were normal, resulting in the patient initially
being treated as a case of gastritis. However, the persistence
of the pain and the unusually severe nature of the symptoms
led to hospitalization for further evaluation on his second visit.

Case Report

A 32-year-old Middle Eastern male patient, obese, with a BMI
of 38.7 and a history of smoking presented to the Emergency
Department with complaints of epigastric pain that began 2
h before. He had no other prior medical or surgical illness, no
history of alcohol use, and no history of trauma. The abdomi-
nal examination was unremarkable apart from epigastric ten-
derness. Relevant laboratory tests and EKG were performed,
and cardiac enzymes were assessed. The patient was managed
as a case of acute gastritis and discharged home.

He visited the Emergency Department again the following day,
within 12 h after the previous visit, with severe epigastric pain
(score 8/10) radiating to the back and associated with diapho-
resis. The initial ultrasound scan of the abdomen was nor-
mal. The patient was then admitted to the Internal Medicine
Department for observation.

A contrast-enhanced CT scan of the abdomen and pelvis re-
vealed a 5-cm splenic artery aneurysm at the splenic hi-
lum (Figure 1) with intramural thrombosis and surround-
ing soft-tissue density, with minimal free fluid (impending
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Figure 1. Abdominal CT scan with IV contrast showing a thin
neck connecting the splenic artery and the aneurysm.

Figure 2. Abdominal CT scan with IV contrast showing the 5-cm
splenic artery aneurysm in the splenic hilum displacing
the tale of the pancreas, with adjacent retroperitoneal
and peri-splenic hemorrhage.

rupture) (Figure 2). The left kidney was noted to be ectopic
and rotated in the left lower lumbar region. Shortly afterward,
the patient developed tachycardia with hypotension. The Rapid
Response Team (RRT) was activated and the patient was re-
suscitated with IV fluids and stabilized, but soon thereafter he
collapsed with hypovolemic shock. A surgical consultation was
sought and, following further resuscitation, the patient was im-
mediately taken to the operating room (OR) with the diagnosis
of a ruptured splenic artery aneurysm. He underwent emergen-
cy exploratory laparotomy, with the finding of a large hemo-
peritoneum of about 2 L. Upon entering the peritoneal cavity,
the patient became significantly hypotensive (60/40 mmHg)
and was deteriorating fast. Abdominal aortic cross-clamping
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was achieved at the level below the diaphragm until the pa-
tient was partially stabilized hemodynamically. The neck of the
ruptured splenic artery aneurysm was found and an en block
excision of the tail of the pancreas, spleen, and the aneurysm
were performed. Peritoneal cavity drains were left in place.

The patient was returned to the ICU for postoperative care in a
hemodynamically stable condition. However, 3 h after surgery,
he again became hypotensive and tachycardic (BP 70/50 mmHg,
HR: 150 bpm). The abdominal drains filled with blood. The pa-
tient was returned to the OR for re-laparotomy, and an arteri-
al bleed was found at the site of the ruptured aneurysm, near
the border of the resected pancreas. This was then controlled
by ligation of the bleeders with vascular clips; the patient sta-
bilized again and was returned to the ICU. He initially had ele-
vated renal and liver function tests, secondary to hypoperfu-
sion. He later recovered well, with an uneventful postoperative
course, and was discharged on postoperative day 14. The pa-
tient received post-splenectomy vaccinations and was started
on penicillin V prophylaxis. He was discharged with 1 remain-
ing abdominal drain near the pancreatectomy site, which was
removed on postoperative day 20 in the clinic during the first
post-op visit, following the exclusion of a pancreatic fistula.

The patient was reviewed again after 4 weeks, and follow-
up and brain CT were negative for aneurysm of the circle of
Willis and other sites.

He developed reactive thrombocytosis, which was treated
with aspirin.

At 6- and 11-month follow-up visits, the patient was doing

well, was fully functional, and had resumed his normal dai-
ly activities.

Discussion

Splenic artery aneurysm is a common subtype of visceral ar-
tery aneurysm (VAA). It is a rare disorder that was first de-
scribed in 1770 by Beaussier in autopsies [1], later as the first
preoperative diagnosis in 1920 by Hoegler, and the first sur-
gical intervention was in 1940 [2].

The incidence of splenic artery aneurysm ranges from 0.09%
in autopsies to 0.78% on arteriography studies [3]; the inci-
dence sharply increases to 10% in older patients [4], which
makes our case of a healthy young man a rare occurrence of
idiopathic splenic artery aneurysm. With widespread use of
advanced imaging, as well as an increase in life expectancy,
detection of VAAs has increased 7-fold in recent years, [5] ce-
menting its importance in the coming decades.
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The normal splenic artery diameter is 0.46+0.03 c¢m [6] and
focal dilation of the vessel more than 1.5 times this (0.7 cm)
qualifies it as an aneurysm. Most aneurysms become detect-
able at 1 cm or more; 60% of all VAAs occur in the splenic ar-
tery [3]. It is more common in females, with a 4: 1 female-to-
male ratio [7-9], but men are more likely to have a rupture.[10]

Most SAAs (>90%) remain asymptomatic and are discovered
incidentally on imaging studies [11]. SAAs are also more com-
mon after the 6" decade of life, with 80% of cases seen in pa-
tients above 50 years of age [12], indicating the age/disease-
related degeneration that was absent in our case. True splenic
artery aneurysm contains all 3 layers of the blood vessel, but is
thinned out as opposed to pseudoaneurysms, which are often
associated with pancreatitis and iatrogenic instrumentation.

In all this, the risk of rupture is relatively lower for true SAAs,
ranging from 2% to 10% [13], and increases with SAA size be-
yond 2 cm and in the presence of risk factors. In a retrospec-
tive study of 100 cases, the average size was 2.1 cm [7] and
most did not exceed 3 cm [14]. In our case, the SAA was 5 cm
wide, single, solitary, and saccular, and was located at the dis-
tal third of the splenic artery, which is the most common loca-
tion (78%) [7] and presentation [15] reported in the literature.

The etiopathogenesis of SAA is not fully defined, but clear risk
factors have emerged. Approximately 30% of all splenic an-
eurysm ruptures occur in pregnancy; this could be due to: a)
the hyper-flow state leading to vascular stress; b) the uter-
us compressing the aorta, leading to portal congestion, and
¢) hormonal influences; estrogen and progesterone receptor
sites have been demonstrated in the arteries [16]. The risk
of pregnancy seems to be cumulative and increases with the
degree of parity [3], with 3.5 pregnancies being the mean at
the time of rupture [9]. Another common risk factor is portal
hypertension, which it is known to cause medial hyperplasia
and fragmentation of the elastic lamina of the artery [3,9,17].

Arterial hypertension, atherosclerosis, trauma, fibrodyspla-
sia, and liver transplant [18,19] are other risk factors. A sin-
gle study found an increased risk with smoking [20], but the
main risk factor for pseudoaneurysm is pancreatitis [21]. Our
patient gave a history of smoking (1 pack/day for more than
10 years) and was obese (BMI 38.7), but no trauma or any of
the other aforementioned risk factors was ever documented.

Patients are predominantly asymptomatic, and when symp-
toms are present, they are usually vague and variable (17%) [7],
making a pre-rupture diagnosis difficult, especially when the
aneurysm is small. When the aneurysm ruptures, the presen-
tation can be a dramatic hypotensive shock with high mortali-
ty, often leading to death outside the hospital setting or, rare-
ly, a double-rupture phenomenon, which we believe occurred
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with our patient. In the case presented, initially, the rupture
and bleeding were contained within the lesser sac; this is when
the pain is severe and the initial hemodynamic instability is
mild to moderate, often rectified by resuscitative measures.
The latter and the resulting improvement in the mean arteri-
al pressure (MAP) aggravates the bleeding and overruns the
tamponade of the collected blood in the lesser sac, often via
the foramen of Winslow or through rupture of the pars flacci-
da, leading to a second, more severe, hypotensive shock, which
is often not responsive to treatment. The time between these
2 episodes can be short as a few to several hours [22-27],
thereby offering a window of opportunity for lifesaving inter-
vention. This can confound the clinical picture if SAA rupture
is still not considered in the diagnosis. This phenomenon was
initially described by Bockerman in 1930 [28]. It is described
to occur while the patient is undergoing further imaging to
establish diagnosis (e.g., CT or angiogram); these are expect-
ed to be done soon after stabilization of the initial bleeding
episode. The result is a higher MAP and rebleeding. In 30% of
cases, the rupture occurs in adjacent organs such as the stom-
ach, pancreas, or colon [29,30].

Because of the location deep inside the abdominal cavity and
the small caliber of the vessels involved, ultrasonography can
often miss a SAA before rupture; free fluid in the abdominal
cavity is often the only positive finding after rupture, with lim-
ited localization value.

Performing CT scanning early in the evaluation often localiz-
es the aneurysm, both before and after rupture. When CT is
not able to localize the bleed, angiography is of great value
if the patient is stable [31], but arteriography is preferred for
diagnosing unruptured aneurysms [32]. MRI can be useful if
the patient presents with retroperitoneal bleed in an elective
setting. Sometimes the patient’s condition necessitates pro-
ceeding to the OR without any imaging. Localization and con-
trol of the bleeding becomes difficult and precious time and
blood are lost by exploring and packing. A dual angiogram per-
formed in the OR is valuable if available.

Being a rare condition, there are no well-established guide-
lines. Elective repair is preferred in pregnancy, while planning
for pregnancy, and in liver transplant candidates, irrespective
of symptoms or size. Intervention is recommended in symp-
tomatic aneurysms, irrespective of the size. Other SAAs with-
out symptoms can be monitored effectively with serial imag-
ing [21], and all aneurysms larger than 2 c¢m, irrespective of
symptoms, should undergo intervention [7,20].

Intervention can be in the form of percutaneous catheter-based
endovascular repair (either embolization or stent placement),
laparoscopic surgery, and open surgery. The former 2 are pre-
ferred in a stable setting and the latter in patients with shock,
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as in our case. In view of the immunological function of the
spleen and overwhelming post-splenectomy infection (OPSI),
splenic preservation should be attempted when feasible. In
emergency surgery, splenectomy with distal pancreatectomy
is necessary to achieve hemodynamic stability, especially when
the aneurysmal dilation is embedded in the parenchyma of
the tail of the pancreas. Concomitant pancreatectomy carries
a risk of pancreatic fistula. Other patients can even develop
diabetes mellitus following partial pancreatectomy.

Elective surgery for SAA with spleen preservation leads to
ischemia and subsequent splenectomy in about 29% of cas-
es [33]. Despite being less invasive and spleen-preserving, the
percutaneous intervention can be followed by post-emboliza-
tion syndrome: fever, pain, leukocytosis, splenic and bowel in-
farcts, and intraabdominal abscess. The latter occurs as a re-
sult of the migration of embolization material to non-targeted
arteries. After preserving the spleen, there is evidence that it
may not necessarily be functional [27]. Use of beta-blockers
in patients with contraindication to any form of intervention
has been found to increase late mortality [34].

Laparoscopic intervention is possible and recommended in an
elective setting and in pregnant patients when done by an ex-
perienced surgeon. In all cases of complicated splenic aneurysm
and in rupture, the classical open surgery is recommended.

The common denominator to all mortality seen with ruptured
splenic aneurysm includes delay in diagnosis and not consid-
ering it in the differential diagnosis. When it happens in ear-
ly pregnancy, it is often mistaken for ruptured ectopic gesta-
tion, and in later pregnancy as abruption. Sometimes, even
after laparotomy, the diagnosis can be elusive, and blood in
the lesser sac could be the only clue available.

Conclusions

This case is unique in the literature because of the giant size
of the splenic artery aneurysm that spontaneously ruptured
in a young, otherwise healthy patient. This was an unusual
clinical presentation that eluded diagnosis, requiring multiple
visits to the Emergency Department. This rare disorder is be-
coming more common with the aging population. With an ev-
er-increasing prevalence of risk factors, it is prudent to con-
sider rupture of the splenic aneurysm as a quick second-line
differential diagnosis, as this can lead to prompt and appro-
priate lifesaving intervention.
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