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Angiographic Embolization of a Post-Traumatic Splenic

Pseudoaneurysm
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Abstract

After the liver, the spleen is the second most com-
monly injured organ in blunt abdominal trauma. The
past two decades have witnessed a trend towards
non-surgical management of these injuries, and tran-
sarterial embolization (TAE) has greatly contributed
to avoiding unnecessary laparotomies, especially in
haemodynamically stable patients. We present the
case of a 21-year-old male patient involved in a mo-
tor accident with subsequent injury of the left thorax
and fracture of the left ulna. Abdominal computed
tomography revealed the presence of a parenchymal
haematoma and a pseudoaneurysm of the splenic ar-
tery. Since the patient was haemodynamically stable,
he was admitted to the clinic and the pseudoaneurysm
was treated with distal selective TAE. Six months
later, he remains asymptomatic without signs of pa-
thology on Doppler ultrasound at follow-up. The use
of these modalities can contribute to better success
rates of NOM and should be readily available at any
hospital treating trauma patients.
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Introduction

The spleen is a highly vascularized organ in the left
upper quadrant of the abdominal cavity and the
second most frequently injured organ in abdominal
trauma, after the liver[1]. Motor and sport accidents,
along with falls from a height are the most common
causes of splenic trauma. Surgical splenic salvage
procedures and non-operative management (NOM)
with the aid of transarterial embolization (TAE) have
been increasingly adopted in the last two decades
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owing to the significantly increased risk of sepsis in
otherwise normal hosts following traditional sple-
nectomy [2-3]. This is particularly true for haemody-
namically stable patients and for those who develop
rare complications like arteriovenous fistulas and
pseudoaneurysms. The advances in interventional
radiology and imaging techniques and the availabil-
ity of these modalities in more hospitals have helped
many patients who would otherwise have undergone
traditional laparotomy and splenectomy. We present
the case of a 21-year-old male patient who suffered
a motorcycle accident, leading to splenic haematoma
with subsequent development of a pseudoaneurysm,
which was treated with distal selective splenic artery
embolization.

Case report

Written informed consent was obtained from the
patient for the publication of his personal data. A
21-year-old Caucasian male patient was admitted to
our emergency department after a high-speed mo-
torcycle accident. He was haemodynamically stable
with a haematocrit level of 41% and a Glasgow Coma
Scale score of 15. He had lacerations on the left part
of his thorax and a fracture of the left ulna. The frac-
ture was stabilized. Focused Assessment with Sonog-
raphy for Trauma (FAST) revealed the presence of a
small amount of blood in the peritoneal cavity as well
as a small haematoma in the centre of the splenic pa-
renchyma, without signs of active haemorrhage. The
patient remained haemodynamically stable with no
change in his haematocrit level; a computed tomog-
raphy (CT) scan of the abdomen was ordered. A 2
cm intraparenchymal haematoma AAST/Baltimore
grade 2 was detected, with no active contrast extrava-
sation or other findings to suggest ongoing bleeding.
Non-operative management was decided upon, and
the patient was admitted to the clinic for observa-
tion. During the following days, the patient’s clinical
status remained stable, and though follow-up ultra-
sound examinations of the spleen showed that the
haematoma was in remission, they also revealed the
presence of a pseudoaneurysm of a small branch of
the splenic artery. An angiogram for possible selec-
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tive embolization of the splenic artery was scheduled.
Flush arteriography via the common femoral artery
confirmed the presence of a pseudoaneurysm at an
intrasplenic ascending branch of the splenic artery.
Micro-catheters were introduced and distal selective
embolization of the pseudoaneurysm was performed
using coils. The patient suffered no post-embolization
complications. At follow-up, ultrasonography detect-
ed the presence of reduced blood flow through the
pseudoaneurysm, which eventually disappeared. The
patient was dismissed three weeks after admission to
the hospital. He remains asymptomatic 6 months af-
ter embolization with no signs of pathology on Dop-
pler ultrasound at follow-up.

Fig. 1 a. Doppler ultrasonography showing the pseudoaneurysm
before AE

b. Follow-up Doppler 4 days after TAE. Significant residual flow.

c. Follow-up Doppler 8 days after TAE. Blood flow through the
pseudoaneurysm has almost  disappeared

d. Follow-up Doppler 12 days after TAE. No residual blood flow.

The white shadow at the tip of the arrow are the coils in place.
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Fig. 2 a. Ctscan of the abdomen, revealing the parenchymal hae-

matoma of the spleen

b. Arteriography showing the pseudoaneurysm of an ascending
branch of the splenic artery

c. Coils being placed with reduction of the blood flow through the
pseudoaneurysm

d. Multiple coils placed in the pseudoaneurysm

Discussion

In 2005, a study by Smith et al reported that 32% of
all abdominal trauma cases included the spleen [1].
Most trauma centres prefer the use of FAST as the
first means of detection of life-threatening injuries
and intra-abdominal bleeding. Although its sensitivi-
ty for detecting haemoperitoneum is 90-93% [4], and
the use of CT is debatable when a FAST exam has
yielded a negative result, the FAST exam has very
low sensitivity for splenic injury. Computed tomog-
raphy is the most precise imaging modality for de-
tecting and grading splenic injury and post-traumatic
splenic complications. A study in 2006 found that
CT had a sensitivity of 100%, specificity of 88% and
overall accuracy of 93% in detecting splenic injury
and predicting the need for intervention [5], although
post-traumatic splenic vascular injuries (e.g., pseudo-
aneurysms or arterio-venous fistulas) may be diffi-
cult to differentiate since they are isodense or slightly
hypodense in the parenchymal phase of the CT scan
compared to the normal splenic tissue. The Ameri-
can Association for the Surgery of Trauma (AAST)
developed a grading system based on the anatomic
disruption of the spleen as shown on CT scans or dur-
ing laparotomy [6]. However, this system has proved
unreliable in predicting the outcome or helping the
surgeon to discrimininate between patients in need
of surgery and those who can be managed by conser-
vative treatment and TAE [7-9]. Moreover, vascular
injuries including active splenic bleeding, pseudo-
aneyrysms and arteriovenous fistulas are not includ-
ed in this grading system. It was with this in mind that
Marmery and colleagues designed the “Baltimore”
grading system [10] based on the experience of mul-
tiple trauma centres. It seems to be better at predict-
ing which patients require laparotomy or TAE, and
also includes vascular injuries which are associated
with rates of failure for NOM as high as 82%, accord-
ing to Gavant and colleagues [11].

Splenic pseudoaneurysms following blunt abdomi-
nal trauma usually arise from direct damage to the
splenic wall, or from rapid deceleration resulting in
damage to the intima and elastic lamina of the splenic
artery. They may be intrasplenic or extrasplenic and
usually present as a pulsatile mass, a continuous bruit
and thrill and, more seriously, with delayed rupture
and bleeding. Some patients may be asymptomatic,
as was our patient. In the event of progression to a
long-standing fistula, portal venous hypertension or
high output cardiac failure may result from an in-
crease in intravenous pressure from the increased
blood flow or arterialization of the portal venous sys-
tem. Non-operative management includes observa-
tion with bed rest, and serial haematocrit levels with

@ SpringerWien NewYork



209

Angiographic Embolization of a Post-Traumatic Splenic Pseudoaneurysm

Hellenic Journal of Surgery 2013; 85: 3

subsequent CT scans every 48-72 hours. Deteriora-
tion of the patient’s clinical state status is an indicator
of the need for additional imaging or intervention.
NOM usually fails due to delayed haemorrhage and,
thus, definitive treatment is either embolization or
splenectomy.

Sclafani et al [12] and Hagiwara et al [13] were the
first to describe the successful use of arterial embo-
lization in haemodynamically stable patients with
success rates of up to 90%. Overall success of NOM
with the use of embolization ranges from 86-100%
[12-16]. These studies favour the use of arterial em-
bolization in the presence of the following CT find-
ings: active contrast extravasation, pseudoaneurysm
or arteriovenous fistula, large haemoperitoneum,
and a high grade of injury (grade III-V), although
vascular injuries and large haemoperitoneum exhibit
a higher rate of failure of NOM.

TAE is usually performed by catheterization of the
common femoral artery. Flush aortography is usually
performed initially to evaluate the arterial anatomy
of the patient; this is followed by angiography of the
splenic vessels to assess arterial injury. The radiolo-
gist must then decide whether to perform a proximal
splenic artery embolization (PSAE) or a selective
distal splenic artery embolization (DSAE) and what
material to use.

When performing PSAE, a technique whose sur-
gical equivalent is splenic artery ligation [17], the
catheter’s tip reaches the splenic artery at a point be-
yond the origin of the dorsal pancreatic artery and
accomplishes haemostasis by lowering intrasplenic
blood flow and promoting clot formation. However,
adequate blood flow for splenic perfusion is provided
by the short gastric vessels. This technique is used for
patients with diffuse bleeding, multiple bleeding ves-
sels or when tortuosity of the splenic artery will not
allow selective embolization.

Selective distal embolization uses a micro-catheter
to advance as close as possible to the site(s) of vas-
cular injury and embolize only selected branches of
the splenic artery or pseudoaneurysms and fistulas.
This technique is reserved for patients with a few fo-
cal bleeding vessels in the spleen and those whose
anatomy and haemodynamic situation allow the use
of the technique. There is evidence to suggest that
distal embolization may be associated with more
frequent and larger splenic infarcts (as seen on CT
scans) and higher rates of failure than proximal em-
bolization. For these reasons, proximal embolization
has recently been used more extensively than distal
for the management of blunt splenic injuries. Never-
theless, both techniques have been used successfully,
sometimes combined in the one patient.
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Transarterial embolization with coils acts primarily
by inducing thrombosis rather than directly occlud-
ing the lumen of the vessel. Gel foam, a biodegrad-
able material which does not produce permanent
embolization but is associated with a higher failure
rate than coils, can alternatively be used.

Major complications after embolization of the
splenic artery have been reported to occur in 6-20%
of patients. The Western Trauma Association trial
reported a major complication rate of 20% [16].
These complications included persistent bleeding or
rebleeding (11%), missed injury (3%), and splenic
abcess (4%). Two percent of the patients had coil mi-
gration at the time of angiography, without sequelae
in any of these patients. Infarctions after embolization
occurred in 21% of patients in this study. Puncture
site-related complications (haematoma, dissection,
thrombosis) after angiography are relatively rare.

Finally, it must be stated that TAE is not associ-
ated with significant change in the immunological
function of the spleen [18-20], in contrast to the 2%
post-splenectomy risk of sepsis which carries a mor-
tality rate of 33%. [2-3]. No vaccination is indicated,
except in those cases where the embolized spleen is
found to be completely shattered. [21]

Conclusion

Angiographic embolization is gaining ground in many
aspects of modern trauma management since these
techniques can increase the success rates of NOM
and splenic salvage. All hospitals treating trauma
patients should provide an interventional radiology
department. Nevertheless, well-designed prospective
studies are required to define the specific indications
for either embolization or laparotomy, and to estab-
lish clinical guidelines.
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Evéaptnpiaxkoe Epfoliopog Metarpavpatikov Weudoaveupu-
opatog tng XmAnvikng Aptnpiag

Evéiagpépouoa Ilepimrmon

IT. Awrancirog, N. TTaoyohidng, X. Magrdxng, M. Bovktoog, K. Mahaydon, L. Mooyotenge, A. Magivng, S. PiCog

ITegiAnym

OL ROXMOELS TOU OTMANVAL ELVOL UETAL TLG VTTOTLRES
HORDOELS, OL OEVTEQES IO OUYVES UURDOELS
ota toavuato g xowhag. Tig tehevtaieg dvo
Oexaeties ®vQLOQYEL A TAON TEOS TNV UM
KELQOVQYLRY] OVTLUETADILON CVTMV TOV ROXRDOEWV. O
evOoQTNELOHOS eufolonds Exel ouufdher onuovTrd
OTNV OTOPUYN TEQLTTAV OTANVEXRTOUDV €dHd o€
aoduvogurd  otabepovg aobeveic. Aobevig 21
etdv, Oexopiodn AOyw TEOYXOLOU OTUXHUOTOS UE
NANMOTN  OQLOTEQOV  MOBMOEOXIOV KoL UATOYUC
aplotepns xepridos. O axmvoloywmds €heyyog
avédeEe evdomageyyvuotnd  apdtouo  omhnvog
%o YPevdoavetiguopo. ominvirng atmoias. Kabag
0 aobBevig frtav awoduvouxrd otabepog eonyon
VIO TTOQAXOAOVONOT ROL  OVTUETWITLOTN®E UE
evOoTNELaXO eufoloud pe microcoils. O aoBevig
eENABe uetd amo 3 gfdouddes voonieiag ywois va
yoewotel omAnvextopn). Eivaw acvumtopotxds 6
uNveg uetd ywois mabohoyrd evpnuota. H yonon
EVOOUYYELARMV TEXVIXDV UTOQEL Vo oVUPEAeL otV
OENOT) TOV TOOOOTOV ETUTUXLOG TG A1) XELQOVQYLRNG
OVTIUETMOTLONG TOV RORDOEWY TOV OTANVOG ®ow elvar
amaaiTNTo va elvan dlaBéoun og ®ABe VOoOXROUELD
07O 0TT0L0 VOONAEVOVTAL TOAVTQOUUALTIES.

Aé&eic xAetdid
Zrvvog, Toovuo ominvog, Eupohouds ominvinnc  agtoiog,
WeudoaveQuUoa OTIAMVIRAG 0 TNOIOG

- A’ Xewpovpywri) xhuvirt), Arntivohoyrd tuiua, TCavero Tevind Noooxropeio IMewpond
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