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Rezumat 

Spleno-pancreatectomia efectuată pentru tratamentul pseudo-
anevrismelor arterei splenice localizate la nivelul unui pseudochist
pancreatic ce comunică cu tubul digestiv (stomac sau colon) 
reprezintă una din indicaţiile rare, puţine astfel de proceduri fiind
descrise în literatură. Tratamentul pseudo-anevrismelor peri-
pancreatice este complex şi dificil. Tratamentul chirurgical este 
curativ şi poate include rezecţia altor organe. Intervenţiile chirurgi-
cale pot fi executate in condiţi de urgenţă, dacă pacientul prezintă
sângerare cataclismică sau în condiţii elective în cazul în care 
diagnosticul se pune accidental sau dacă pacientul reuşeşte să
depăşească episodul iniţial de sângerare. În această lucrare 
prezentăm două cazuri de pseudochist pancreatic ce asociază pseudo-
anevrism al arterei splenice şi fistula cu tubul digestiv (comunicare
pseudochisto-colonică şi pseudochisto-gastrică). Amândoi pacienţii
sunt bărbaţi, cunoscuţi cu pancreatită cronică şi pseudochiste 
pancreatice. Primul pacient a fost operat electiv după investigaţii
amănunţite. Cealaltă intervenţie chirurgicală a fost efectuată în
condiţii de urgenţă pentru a controla un episod de sângerare 
cataclismică. Concluzionăm ca abordul chirurgical rămâne principala
metodă pentru tratamentul acestor cazuri. Poate fi folosit ca primă
linie de tratament sau secundar abordului endovascular.  
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Introduction 

Peri-pancreatic pseudo-aneurysms represent
a rare clinical entity that is commonly 
associated with pancreatitis and pancreatic
surgery. It is different from a real aneurysm.
Its walls do not contain all of the components
of a true artery, instead the wall is formed 
out of fibrotic tissue that expands, due to 
continuous aggression from the enzyme-rich
peri-pancreatic fluid that is present inside the
pseudo-cyst. The splenic artery is involved in
up to 50% of the total number of pseudo-
aneurysms. (1)

Preoperative evaluation is routinely per-
formed by contrast enhanced CT exam. This
examination provides conclusive information
about the location of the pseudo-aneurysm, its
dimensions and about the arterial branch
involved.

There is no way to predict how a pseudo-
aneurysm can evolve, but is a known fact that 
if they are left untreated can lead to life 
threatening bleeding. Most of these cases
present with uncontrollable bleeding so
increased mortality is associated with this
pathology. If the first episode is self-controlled
the risk of recurrent bleeding is present and

can occur days to years after the initial 
presentation. (2)

Their optimal treatment is controversial
and no consensus is present. Only small series
of cases are described in literature so a stan-
dard way of treatment isn’t described. Surgery
remains the gold standard of treatment.
Selective trans-catheter arterial embolization
and arterial stenting are modern ways of care
but are these treatments of curative intent or
a bridge therapy towards curative surgical
treatment? (2)

Case report 1

55 year-old male with childhood history of 
accidental swallowing of acid, type II diabetes
with oral medication since 2012, and a known
episode of acute pancreatitis in December
2015, is investigated in a territorial hospital 
for hematochezia. At that time the patient 
presented with a hemoglobin level of 7 g/dl, so
vivid hematic resuscitation was initiated. After
the patient was stabilized a colonoscopy was
performed and a protrusive hemorrhagic lesion
was revealed at 40 centimeters from the anal
verge. (Fig. 1) Biopsies did not show any signs
of malignancy. A contrast enhanced computer
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tomography was performed and an ulcerated
splenic artery pseudo-aneurysm located in a
pancreatic tail pseudo-cyst with communica-
tion with the splenic flexure of the colon was
found. (Figs. 2-4) After the initial episode, the
patient did not show any signs of recurrent
bleeding; the hemoglobin level remained 
constant so he was referred to our center for
further investigations and treatment.

At time of admission the patient was stable,
GCS of 15, no signs of bleeding, hemoglobin
level of 13 g/dl with a hematocrit of 43.5%, 
leucocytes and thrombocytes were within 
normal range, normal coagulation, normal liver
and renal tests. Tumoral markers CEA, 
CA19-9 and αFP were within normal values. A
gastroscopy was performed and did not reveal
any significant findings.

Our interventional radiological team evalu-
ated the CT exam previously performed and
decided to redo the contrast enhanced CT.
Their conclusion was that the pseudo-cyst was
located in close contact with the hilum of the
spleen, between arterial and venous branches
of the splenic vasculature and had no clear
margins with the splenic flexure of the colon.
The pseudo-aneurysm had one source, the
splenic artery; had thin walls and no signs 
of active bleeding were present. (Figs. 2-4) A
specific procedure of embolization or trans-
arterial stenting was not feasible because of
its close contact with the splenic vasculature
and risk of spleen infarction. 

The patient was operated after careful 

Figure 1. Colonoscopy - protrusive hemorrhagic lesion 
at 40 centimeters from the anal verge 

Figure 2. Contrast enhanced CT scan – pseudo-aneurysm of
the splenic artery in close contact with vascular
pedicles of the spleen hilum

Figure 3. Contrast enhanced CT scan - pseudo-aneurysm of
the splenic artery in close contact with vascular
pedicles of the spleen hilum

Figure 4. Contrast enhanced CT scan – pseudo-cyst of the
pancreatic body and tail in close contact/communication
with the left colonic flexure
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preoperative management and investigations.
The intraoperative diagnosis was that of a 
pancreatic tail pseudo-cyst with communica-
tion with the splenic flexure of the colon and
splenic artery pseudo-aneurysm. (Figs. 5-7) A
medial to lateral spleno-pancreatectomy en bloc
with resection of the splenic flexure of the colon
was performed. The digestive tract was rebuilt
using a side-to-side; two layer PDS 4-0 colonic
anastomosis. The pancreas was transected
using a 60 mm green cartridge Endo-GIA
Stapler® with Tri-Staple Technology® after the
splenic artery was identified at the superior
border of the pancreas and ligated. The splenic
vein was included in the stapling line along
with the pancreatic tissue. No supplementary
sutures were applied over the staples in order
not to excessively manipulate the pancreatic
stump. After surgery the patient was admitted
in the postoperative-ICU. 

On the first postoperative day, the patient
developed a mild pancreatic reaction, with 
elevated blood values of amylase and lipase. 

On the second postoperative day the
patient presented bleeding from the 
pancreatic stump, exteriorized via the intra-
peritoneal drainage tube. A hemoglobin drop
of 2 g/dl was present. 

The patient was operated and supplemen-
tary hemostasis was performed using Prolene
4-0 sutures that reinforced the stapled line of
the pancreatic stump. 

On the third postop day he developed a
grade I pancreatic leakage exteriorized
through the intraperitoneal drainage tube, in
spite the fact that he received Sandostatin®
and PPI treatment. There was no need for
other specific treatments, the leakage 
remitted after 6 days. The patient was 
discharged on the 14 postoperative day, 
completely recovered. 

The pathological exam did not reveal any
signs of malignancy and confirmed the radio-
logical and intraoperative findings. 

A one-month postoperative physical 
examination was performed along with blood
tests and an ultrasound exam. No significant
findings were revealed. 

Figure 5. Surgical specimen

Figure 6. Surgical specimen – pseudo-cysts with calcified
walls and signs of bleeding from a ruptured pseudo-
aneurysm of the splenic artery

Figure 7. Surgical specimen – point of communication
between the pancreatic pseudo-cyst and the colon
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Case report 2

59 year-old obese male, alcoholic, with a
known history of myocardial infarction in
2007, with aorto-coronary by-pass in the same
year and chronic pancreatitis since 2012, with
several acute episodes treated conservatively
and complicated with type-two diabetes since
2013. In the same year the patient was diag-
nosed with toxic hepatopathy and F3 fibrosis. 

Since 2014 the patient was diagnosed with
a 5 by 5 centimeters pancreatic pseudo-cyst of
the body and tail that was in close contact
with the posterior wall of the stomach. No
signs of acute or chronic bleeding were present
at that time. Also no signs of communication
with the stomach were present. The patient
neglected his chronic pathology and continued
alcohol consumption.

He was admitted to our internal medicine
department for hematochezia. 

At admission he was conscious (GCS of 15),
hemodinamically stable with a blood pressure
of 145 over 70, heart rate of 72 bpm, no fever.
Hemoglobin level was 9 g/dl, leucocytes 13810
with thrombocytes of 262.000 per ml. Renal
and liver function were normal. Coagulation
was between normal values. After twelve
hours the patient was admitted to the
Intensive Care Unit for severe dyspnea and
hypotension. Fresh blood, about 500 cc, was
exteriorized through the nazo-gastric tube. 

An upper gastrointestinal endoscopy was
performed and revealed fresh blood and cloths
without a clear source of bleeding. 

An emergency CT exam revealed a 7 by 8
centimeters pancreatic body and tail pseudo-
cyst with compression on the posterior wall of
the stomach. In the center of the pseudo-cyst
signs of bleeding were identified. (Figs. 8-10)
Blood was present in the small intestine and
the colon. A left pneumonic reaction was 
identified. 

After the CT exam the patients’ state dete-
riorated, he became unstable and hemoglobin
level dropped to 5 g/dl. He was rushed to the
OR for emergency surgery.

After transecting the gastro-colic ligament,
the short gastric vessels and the gastro-splenic

Figure 8. Contrast enhanced CT scan - pseudo-aneurysm of
the splenic artery and pancreatic body pseudo-cyst
that is in close contact with the posterior aspect of the
stomach

Figure 9. Contrast enhanced CT scan - pseudo-aneurysm of the
splenic artery and pancreatic body pseudo-cyst that
has a communication with the stomach

Figure 10. Contrast enhanced CT scan - pancreatic body pseudo-
cyst that is in close contact with the posterior aspect of
the stomach
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ligament, the pancreatic region was visualized.
A pancreatic body and tail pseudo-cyst with
communication with the posterior wall of the
stomach was identified. The communication
was near the great curvature of the stomach.
(Fig. 11) The operative surgeon decided to 
perform a medial to lateral spleno-pancreatec-
tomy en bloc with partial gastric resection.

The splenic artery was identified at the
superior edge of the pancreas. After ligation
and sectioning of the splenic artery a tunnel
was made between the posterior aspect of the
pancreatic body so that a 60 mm green 
cartridge Tri-Staple Technology® Endo-GIA
Stapler® could be introduced for the sectioning
of the pancreas and splenic vein. A linear two-
staple GIA Stapler® was used for the sectioning
of the stomach at the level of its great curva-
ture, so an en-bloc resection was performed.
Medial to lateral dissection was performed with
minimal blood-loss. The specimen was 
extracted and at close examination the source
of the bleeding was identified as a pseudo-
aneurysm of the splenic artery ruptured in the
cavity of the pseudo-cyst. (Fig. 12)

The stapled pancreatic stump was reinforced
with separated Prolene 4-0 sutures. The stapled
gastric margin was reinforced with a continuous
PDS 4-0 suture. 

After surgery the patient was admitted in
the ICU for recovery. From the surgical point of
view the patient presented no pancreatic or
gastric leak, liquid food was administered
through the naso-enteric feeding tube from the
second postop day. A control CT exam was 
performed on the seventh postoperative day
and showed no signs of intra-abdominal 
complications. 

The patients state deteriorated and he 
developed severe pneumonia with Acinetobacter
sp. and then the CT scan and lumbar puncture
diagnosed him with sub-arachnoid bleeding. 

He progressively developed multiple organ
failure and died on the 50-th postoperative
day in spite of Intensive Care Therapy. 

The final pathological exam confirmed the
intraoperative findings and concluded that the
patient suffered from a ruptured pseudo-
aneurysm of the splenic artery into a pseudo-

cyst of the pancreas that had a communication
with the posterior aspect of the stomach.

Discussion 

Peripancreatic pseudo-aneurysms can be asso-
ciated with several abdominal pathologies but
most frequent they can be seen in conjunction
with pancreatitis both chronic and acute and
with pancreatic surgery, due to intensive vessel
dissection and postoperative complications. (2)
They are frequently associated with pseudo-
cysts. 

The splenic artery is involved in more than
50% of cases. 

Looking through multiple papers that cover

Figure 11. Intraoperative aspect

Figure 12. Surgical specimen
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this topic we concluded that this pathology is
more frequent in males and the mean age is
about 56-57 years. (2-4,5-12)

Pseudo-aneurysm can rupture directly into
the digestive tract, the peritoneal cavity, the
retroperitoneum, the pancreatic duct (haemo-
succus) or indirectly via the pseudo-cyst. In 
literature the risk of pseudo-aneurysmal 
rupture is as high as 37% with a mortality rate
of near 90% for ruptured cases. (13,14) No 
relation was found between the size of the
splenic pseudo-aneurysm and the risk of 
rupture. (15) 

A non-surgical patient often can present only
mild abdominal pain but when the pseudo-
aneurysm ruptures into the digestive tract or
the pancreatic duct he can present hemateme-
sis or haematochesia. This episode can be self-
limiting or can lead to a major bleeding.
Operated patients often bleed directly into the
abdominal cavity and fresh blood is exteriorized
through the drainage tubes. (2) In both case
scenarios, if the patient presents signs of 
bleeding his evolution is marked by increased
rates of mortality and morbidity.   Patients who
are discovered accidentally with this pathology
can benefit from minimally invasive approach;
they are haemodynamically stable and 
associate lower mortality and morbidity. 

If there is time, the patient does not present
signs of bleeding or he is stable, he must be eval-
uated properly. The best way to evaluate such a
patient is by contrast enhanced computer
tomography that can describe the location of the
pseudo-aneurysm, its dimensions, contact or
communications with other surrounding organs
and can pin point the arterial branch that is
involved. 

Selective angiography can be used and it is
both a diagnosis tool and a treatment option. In
literature it is considered to be the gold 
standard for diagnosis and provide deferential
diagnosis from a simple pseudo-cyst or peri-
pancreatic fluid collections. (16,17) Control of
the involved artery can be obtained by embo-
lization or stenting. This can be performed even
in patients with massive bleeding in order to
control the bleed and thus hopping to reduce
the complication rate. A single procedure of

embolization or stenting has a high rate of 
failure and often several attempts are done in
order to completely manage the aneurysm. (2)

These specialized procedures are highly
dependent on the endowment of the medical
facility in which the patient is treated. Ideally
for the patient is to receive treatment in an
angio-surgical-setting under general anesthe-
sia. The radiological team is the first one who
tries to solve the problem. If it fails, the surgical
team can perform an invasive procedure in
order to control and solve the problem. 

The risk for recurrent bleeding from an
embolized pseudo-aneurysm remains present
for days even months after the initial 
bleeding and is closely linked with exposure to
pancreatic juices and local sepsis. (2,9,11,18) 

Gambiez et al. (19) presented in his study
that the majority of his patients were surgically
treated and no signs of recurrent bleeding were
present after definitive pancreatic surgery. He
also concluded that angiographic methods
might associate other severe complications such
as necrosis of the duodenum or the development
of spleen abscesses.

Management of these patients is compli-
cated. In many cases they are unstable, so
treatment must be prioritized. First the
bleeding must be controlled, if possible, and
then fluid resuscitation must be applied.
Third comes definitive treatment of the
underlying pathology.

Tony C.Y. Pang et al. (2) classified peri-pan-
creatic pseudo-aneurysms in accordance with
the type of artery involved, communication
with gastrointestinal tract and exposure to
pancreatic juices, in order to ease up proper
management. (2)

If the patient is stable and can be trans-
ported, definitive treatment must be applied
in high-volume centers for pancreatic surgery
because of better resources, higher expertise
and better intensive care management. Here
the patient can benefit from several types of
treatment:

• Trans-catheter embolization with coils,
thrombin or gelfoam;

• Trans-catheter stenting of the involved
artery, by-passing the pseudo-aneurysm
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and proper blood flow is maintained to
distal organs;

• Surgical treatment can be performed
using both open or minimally invasive
techniques (robotic or laparoscopic
approach);

• Proximal ligation of the splenic artery
and then resection of the pseudo-
aneurysm;

• Resection of the pseudo-aneurysm and the
corporeo-caudal region of the pancreas
with spleen preservation;

• En-bloc resection of the pseudo-aneurysm,
of the spleen and of the pancreatic body
and tail.

Conclusion 

Peripancreatic pseudo-aneurysm of the splenic
artery can be deadly. The patient is at risk of
bleeding at any given time, even if the initial
bleeding episode is managed by endovascular
treatment or surpassed on its on. 

Management of these patients involves a
multidisciplinary team that is usually found
in  a specialized center for pancreatic surgery.
It’s usually formed out of a surgeon, interven-
tional radiologist, endoscopist and intensive
care doctor. 

Surgery remains an important treatment
option and is the only feasible procedure in case
of an unstable patient or for patients with com-
munication solutions with the digestive tract.
Surgery is also indicated for treatment of most
postoperative pseudo-aneurysmal bleeding. 

Bleeding patients are linked with high
rates of mortality and morbidity. 

A standardized treatment sequence cannot
be found in literature. Treatment must be
adapted to each patient and all encountered
pseudo-aneurysm must be treated, regardless
of his or her size.

None of the authors has a conflict of interest. 
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