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BACKGROUND: Following blunt splenic injury, there is conflicting evidence regarding the natural history and appropriate management of patients
with vascular injuries of the spleen such as pseudoaneurysms or blushes. The purpose of this study was to describe the current
management and outcomes of patients with pseudoaneurysm or blush.

METHODS: Data were collected on adult (aged ≥18 years) patients with blunt splenic injury and a splenic vascular injury from 17 trauma cen-
ters. Demographic, physiologic, radiographic, and injury characteristics were gathered.Management and outcomeswere collected.
Univariate and multivariable analyses were used to determine factors associated with splenectomy.

RESULTS: Two hundred patients with a vascular abnormality on computed tomography scan were enrolled. Of those, 14.5% were managed
with early splenectomy. Of the remaining patients, 59% underwent angiography and embolization (ANGIO), and 26.5% were ob-
served. Of those who underwent ANGIO, 5.9% had a repeat ANGIO, and 6.8% had splenectomy. Of those observed, 9.4% had a
delayed ANGIO, and 7.6% underwent splenectomy. Therewere no statistically significant differences between those observed and
those who underwent ANGIO. There were 111 computed tomography scans with splenic vascular injuries available for review by
an expert trauma radiologist. The concordance between the original classification of the type of vascular abnormality and the ex-
pert radiologist’s interpretation was 56.3%. Based on expert review, the presence of an actively bleeding vascular injury was asso-
ciated with a 40.9% risk of splenectomy. This was significantly higher than those with a nonbleeding vascular injury.

CONCLUSIONS: In this series, the vast majority of patients are managed with ANGIO and usually embolization, whereas splenectomy remains a
rare event. However, patients with a bleeding vascular injury of the spleen are at high risk of nonoperative failure, no matter the
strategy used for management. This groupmay warrant closer observation or an alternative management strategy. (J Trauma Acute
Care Surg. 2017;83: 999–1005. Copyright © 2017 Wolters Kluwer Health, Inc. All rights reserved.)

LEVEL OF EVIDENCE: Prognostic study, level III.
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D espite several decades of experience with nonoperative
management of blunt splenic injury, significant controver-

sies remain regarding optimal management. One area that has
been a source of debate is the appropriate management of pa-
tients with a spleen injury who present with a vascular abnor-
mality such as a pseudoaneurysm or blush. As nonoperative
management algorithms for blunt splenic injury developed, sev-
eral centers observed that patients with traumatic splenic

vascular injuries seen on admission computed tomography
(CT) scanweremore likely to undergo splenectomy comparedwith
those who had spleen injuries but no vascular abnormality.1–4 De-
spite these observations, considerable variation remains in the
approach to management of these patients.5–7

One reason that variation in practice exists is a lack of un-
derstanding of the natural history of vascular injuries such as
splenic pseudoaneurysms or blushes. In current recommended
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management algorithms, angiography and embolization of these
lesions are the treatment of choice. However, up to 47% of pa-
tients who present with a vascular abnormality on admission
CT scan will not have evidence of a vascular abnormality on
subsequent arteriography.4 Furthermore, more recent series with
the latest-generation CT scanning equipment reveal discrepan-
cies as high as 17%.8 To further complicate matters, there is
no consensus on the optimal scanning protocol to diagnose these
injuries as well as little consensus on the nomenclature that
should be used when referring to vascular lesions.9,10

A multicenter study was needed to begin to address some
of these issues because no one center was likely to accumulate
enough experience with splenic vascular abnormalities to be
able to describe the natural history of these lesions. The purpose
of this multicenter study was to determine the current manage-
ment and outcomes of patients with vascular abnormalities iden-
tified in association with blunt splenic injury. We also sought to
examine physiologic, management, and radiological factors as-
sociated with the need for splenectomy.

METHODS

This is a retrospective review of prospectively collected data
from 17 Levels I and II trauma centers in North America through
the Western Trauma Association (WTA) Multi-institutional Trials
group. The study was designed to evaluate the current manage-
ment and outcomes of patients with blunt splenic injuries and a
splenic vascular abnormality. Institutional review board ap-
proval was obtained at each of the study sites. Study-related data
were stored using the American Association for the Surgery of
Trauma (AAST) online data collection service. To ensure that
all centers used the same definitions for each data point, a stan-
dard data dictionary was developed and utilized by all sites.
Blunt trauma patients who underwent multi–detector-row heli-
cal CT scan and were 18 years or older were screened and en-
rolled if the radiological report, site primary investigator, or
attending trauma surgeon documented the diagnosis of a splenic
pseudoaneurysm or blush. Patients were excluded if they (1) were
more than 24 hours from the time of injury to hospital admission;
(2) had a history of a previous splenic injury; (3) had a prior his-
tory of surgery involving the spleen; (4) had a history of a signif-
icant bleeding disorder (e.g., factor VII deficiency, factor VIII
deficiency); (5) were pregnant; (6) or had a history of any of the
following: hereditary elliptocytosis, hereditary spherocytosis,
sickle cell disease, thalassemia, Hodgkin or non-Hodgkin lym-
phoma, other lymphomas, leukemia, polycythemia vera, myelo-
fibrosis, metabolic storage diseases, amyloidosis, splenic vein
thrombosis, cirrhosis, splenic cysts, sarcoidosis, or systemic lu-
pus erythematosus.

Images and interpretations of the admission CTexamina-
tions of the abdomen and pelvis were obtained where possible.
Spleen injury grading was determined from the official radiol-
ogy report using the AAST spleen injury grading scale. If a ra-
diology report was not available or if the radiologist did not
mention an AAST spleen injury grade, the site principal investi-
gator (PI) graded the injury. The data dictionary for the study
also specified how splenic vascular abnormalities should be
classified. If there was extravasation of intravenous contrast out-
side the parenchyma of the spleen, the vascular abnormality was

classified as a blush. If the extravasated contrast was contained
within the splenic parenchyma, the vascular abnormality was
classified as a pseudoaneurysm. Similar to the AAST spleen in-
jury grading, the radiology report was used to determine the type
of vascular abnormality. If there was no specific description of
the abnormality, the site PI or the attending trauma surgeon inter-
pretation was used. Demographic data, current medications in-
cluding anticoagulants, and injury, physiologic, and laboratory
data were recorded.

All available admission CT scans with complete image
data to review axial and reformatted images were reevaluated
by a trauma radiologist (K.S.) with expertise in splenic injuries
and blinded to the clinical outcome. The scans were reviewed
to capture characteristics of the splenic vascular injury to include
active bleeding and nonbleeding vascular injury to aid in
predicting outcome. A nonbleeding vascular injury was defined
as an abnormal rounded area of accumulation of intravenous
contrast contained within the splenic parenchyma that was sim-
ilar to attenuation of contrast material seen in the adjacent
splenic vasculature and washed out, becoming isoattenuated or
slightly hyperattenuated compared with the normal splenic pa-
renchyma on the delayed images. An actively bleeding vascular
injury was defined as an irregular area of extravasation of intra-
venous contrast material, which was similar in attenuation to
contrast material seen in the adjacent splenic vasculature seen
within the splenic parenchyma or adjacent peritoneum. The area
of contrast extravasation was typically enlarged on delayed im-
ages. Other parameters evaluated included presence of a single
vascular injury or multiple vascular injuries, the maximum di-
mensions of the nonbleeding vascular injury, CT grade of
splenic injury based on the AAST and CT grading system,9

and associated abdominal injuries.

Spleen-Related Interventions and Outcomes
The main outcome was in-hospital splenectomy. As a CT

scan was required, all patients were considered candidates for non-
operative management. Detailed data regarding spleen-related in-
terventions were obtained to include the use of angiography with
or without subsequent embolization. Any splenic-related operation
and the indications were also recorded. Patients were followed
up throughout their index hospitalization. Secondary outcomes
of interest were hospital and intensive care unit length of stay
and mortality.

Statistical Analysis
Bivariate analysis was performed to determine variables

associated with splenectomy. Multivariable analysis was used
to determine factors independently associated with splenectomy.
Variables that had a p < 0.20 or that were considered clinically
significant were eligible for inclusion in multivariable models.
A p < 0.05 was considered significant. SAS 9.2 (SAS Institute,
Cary, NC) was used for all statistical analysis.

RESULTS

Patient Characteristics
A total of 200 patients were enrolled in this study from

17 institutions. The characteristics of the entire cohort are
outlined in Table 1. The median age of the cohort was 43 years
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(interquartile range [IQR], 29–56 years), mostly male and with a
median Injury Severity Score of 22 (IQR, 16–34). The AAST
spleen injury grade assigned by the admitting trauma center
was III–V for 81.5% of patients. The type of vascular abnormal-
ities identified at the time of admission was classified by the site
PI or the admitting trauma surgeon according to the definitions
outlined in Methods and based off of the AAST grading scale.
More vascular abnormalities were classified as a blush as com-
pared with a pseudoaneurysm. Almost 24% of the patients had
another associated solid organ injury, and 4% had an associated
hollow viscus injury. Overall mortality was 3%, and patients
spent a median of 6 days (IQR, 4–11 days) in the hospital.

Factors Associated With Splenectomy
Overall, 19.5% of patients required a splenectomy during

their hospital stay. Factors associated with the need for splenec-
tomy on bivariate analysis were systolic blood pressure of less
than 90 mm Hg at the time of admission, a higher international
normalized ratio, and the presence of a blush on the admission
CT scan. Other solid organ injuries were not associated with
the need for splenectomy in this cohort, but the presence of a
hollow viscus injury was. Patients who required splenectomy
stayed in the intensive care unit and in the hospital longer when
compared with those who did not have a splenectomy. Mortality
was the same between the groups (Table 1) but was higher for
patients requiring splenectomy. On multivariable analysis, only
admission hypotension was a predictor of splenectomy (odds
ratio, 3.8; 95% confidence interval, 1.2–12.0; p < 0.05).

Outcomes by Initial Management
For the entire cohort, 14.5% were managed with early sple-

nectomy. Of the remaining patients, 118 patients (59%) underwent

initial angiography and embolization, and 53 patients (26.5%)
were observed. Of those who underwent angiography and em-
bolization, 5.9% had a repeat angiography, and 6.8% had a sple-
nectomy. Of those who were observed, 9.4% had a delayed
angiography and embolization, and 7.6% underwent splenec-
tomy. There were no statistically significant differences between
thosewhowere observed and thosewho underwent angiography
and embolization (Table 2). Next, the outcomes were stratified by
the type of vascular abnormality assigned by the site primary
investigator or the admitting trauma surgeon (Table 2). Although
there are no statistically significant differences in outcomes by
management, there are some trends to note. For those initially
classified as having a pseudoaneurysm at admission, the vast
majority were managed with angiography and embolization. Of
the six patients managed with observation, one underwent a
delayed embolization. There were no splenectomies among either
group. Patients classified as having both a pseudoaneurysm and a
blush were mainly managed with angiography and embolization.
Of the 17 patients who were managed with initial angiography and
embolization, one had a repeat angiography and embolization, and
four underwent splenectomy. Only three patients were observed,
and there were no splenectomies.

Results of Expert Radiologist Review
There were 111 admission CT scans with splenic vascular

injuries available for review by the expert trauma radiologist.
The concordance between the participating centers’ classifica-
tion of the type of vascular abnormality and the expert radiolo-
gist’s interpretation is outlined in Table 3. Overall concordance
was 56.3%. The expert radiologist’s interpretation of the admission
CT scan was used to determine factors associated with splenec-
tomy. When stratified by AAST spleen injury grade, increasing

TABLE 1. Characteristics of Patients With Blunt Splenic Injury and Admission Pseudoaneurysm or Blush Who Did or Did Not
Undergo Splenectomy

Variable

Entire Cohort

Splenectomy

p

No Yes

n = 200 n = 161 n = 39

Age, y 43 (29–56) 44 (30–56) 37 (25–52) 0.2466
Male, % 72 72.7 69.2 0.6677
Body mass index, kg/m2 25.8 (23.1–29.5) 25.8 (23.0–29.4) 26.3 (23.3–32.3) 0.7702
Injury Severity Score 22 (16–34) 22 (14–29) 34 (18–36) 0.0006
Systolic blood pressure <90 mm Hg on admission, % 10.2 7.6 20.5 0.0175
Hematocrit on admission, g/dL 39 (34–42) 39 (34–42) 40 (34–43) 0.6905
International normalized ratio on admission, IU 1.10 (1.00–1.20) 1.10 (1.00–1.20) 1.20 (1.01–1.30) 0.0114
Spleen injury grade, % 0.1395
1–2 18.5 20.5 10.3
3–5 81.5 79.5 89.7

Type of vascular abnormality on admission, %
Pseudoaneurysm 28.5 30.4 20.5 0.2181
Blush 82.5 79.5 94.9 0.0234

Other solid organ injury 23.5 21.1 33.3 0.1065
Hollow viscus injury 4.0 1.9 12.8 0.0017
Intensive care length of stay, d 3 (1–6) 3 (0–5) 4 (1–10) 0.0043
Hospital length of stay, d 6 (4–11) 6 (4–10) 10.5 (6–24) 0.0001
Mortality, % 3.0 1.9 7.7 0.0555
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injury grade was associated with an increased risk of splenec-
tomy (Table 4). The presence of an actively bleeding vascular
injury was associated with a 40.9% risk of splenectomy. This
was significantly higher than in those with a nonbleeding
vascular injury. The presence of multiple bleeding vascular
abnormalities was associated with a high risk of splenectomy
when compared with the presence of a single vascular abnormality.

Outcomes of patients were analyzed after reclassification
of vascular abnormalities by the expert radiologist interpreta-
tion. Of the 111 patients with CT scans that were reviewed, 69
(62.2%) were managed with initial angiography and emboliza-
tion. There were 18 (16.2%) managed with early splenectomy.
The remainder was observed. The outcomes of patients man-
aged with either observation or angiography and embolization
are detailed in Table 5. Therewere no statistically significant dif-
ferences noted.

DISCUSSION

Until now, there has not been a large multicenter study fo-
cused on the natural history of vascular abnormalities associated

with blunt splenic injuries in adults. In this WTA multicenter
study, we found that nearly 80% of spleens with vascular abnor-
mality identified at the time of admission can be salvaged.When
patients who underwent urgent splenectomy following CT scan-
ning as initial management because of hemodynamic compro-
mise are excluded, splenectomy is a relatively rare event, with
only 6% of patients requiring delayed splenectomy. Observation
only may be a viable strategy for some patients with vascular ab-
normalities and spleen injuries. We found that the proportion of
patients undergoing splenectomy was similar in those who were
observed and those who were managed with initial angiography
and embolization. Both groups had an approximately 7% risk of
splenectomy. However, the expert radiology review did reveal
subsets of patients who may be at particular risk of splenectomy.
Patients with an actively bleeding vascular injury and those with
multiple bleeding vascular abnormalities seem to represent high-
risk subsets. These groups may warrant management strategy
that includes early splenectomy or immediate angiography.

Advances in multi–detector-row CT technology have
changed the paradigm for the management of patients with blunt
abdominal trauma.3,11–14 The ability to image the spleen in two
phases (at two different time points) using optimal intravenous
contrast material administration has led to the identification of

TABLE 3. Concordance of Original Reading and Classification of
CT Scans and Review by the Expert Trauma Radiologist*

Expert Review

Original Read
Nonbleeding

Vascular Injury
Bleeding

Vascular Injury Total

Nonbleeding vascular injury 20 2 22
Bleeding vascular injury 47 42 89
Total 67 44 111

*Concordance noted for 62 of 111 scans or 55.8%.

TABLE 4. Admission CT Scan Characteristics After Expert Trauma
Radiologist Review and Association With Splenectomy

CT Characteristics n Splenectomy, % p

Expert AAST grade 132 0.0013
I 9 0
II 13 7.7
III 55 12.7
IV 45 31.1
V 10 60.0

Expert bleeding vascular injury* 0.0004
No 67 11.9
Yes 44 40.9

Type of bleeding vascular injury* 0.0017
Single 17 17.7
Multiple 22 68.2

*One hundred eleven of the 132 CT scans were adequate to determine if there was ex-
travasation; 39 were adequate to determine if the bleeding vascular abnormality was single
or multiple.

TABLE 5. Outcomes of Initial Management using Angiography
and Embolization by Type of Vascular Abnormality After Expert
Trauma Radiologist CT Review

CT Characteristics n Splenectomy, % p

Nonbleeding vascular injury
Angiography and embolization 0.3195
No 16 0
Yes 48 10.4

Bleeding vascular injury
Angiography and embolization 0.1762
No 8 25.0
Yes 21 4.8

TABLE 2. Outcomes of Initial Management by Angiography and
Embolization Versus Observation

Initial Management
No. of
Patients

Delayed
Embolization, % Splenectomy, %

Entire cohort
Observation 53 9.4% 7.6%*
Angiography and

embolization
118 5.9% 6.8%

Pseudoaneurysm only**
Observation 6 16.7% 0%*
Angiography and

embolization
27 3.7% 0%

Blush only**
Observation 44 9.1% 9.1%*
Angiography and

embolization
74 6.8% 5.4%

Pseudoaneurysm and blush**
Observation 3 0% 0%*
Angiography and

embolization
17 5.9% 24%

*Not statistically significant compared with angiography and embolization.
**Pseudoaneurysm and blush categorieswere determined by the attending surgeon or by

the attending radiologist reading at the time of patient admission.
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vascular and parenchymal injury patterns that were associated
with higher risk of splenectomy. In 1995, Schurr and colleagues1

found that of those who failed observation 67% had a contrast
blush identified on initial CT scan compared with only 6% of
those who were successfully observed. Subsequent studies have
been consistent with these early findings. The presence of a vas-
cular abnormality within a blunt splenic injury is associated with
the need for splenectomy in up to 40% of cases.15 These abnor-
malities are relatively uncommon in that they have been reported
to occur in as few as 6% of cases to as many as 32% of cases.15

In the current study, we found that early splenectomy was re-
quired in nearly 20% of patients with splenic vascular injuries.

Although not recommended in current guidelines pub-
lished by the WTA and the Eastern Association for the Surgery
of Trauma, we found that observation was used as initial man-
agement for 27% of patients with a vascular abnormality on
CT.16,17 Despite current guidelines, observation alone in patients
with vascular abnormalities of the spleen has been successful in
some reported series. In a study by Lutz and colleagues18 of 133
pediatric patients with blunt splenic injury, the authors describe
six patients with vascular abnormalities at the time of admission
who were observed without angiography. They noted a 98%
splenic salvage rate in this cohort, including patients with vascu-
lar abnormalities. One should use caution when interpreting
these results because the study population was children. In our
adult population, observation was not as successful. Of those ob-
served, 9.4% went on to require embolization at some point in
the hospital stay, and 7.6% required splenectomy.

The more common way vascular abnormalities were man-
aged in the current study was with angiography. One of the first
accounts of the use of angiography to improve outcomes of patients
with vascular abnormalities was from Sclafani and colleagues.3 A
follow-on study in 1995 of 60 patientswho underwent angiography
and embolization revealed a 93% splenic salvage rate in this
subgroup.2 This experience, coupled with the experience de-
scribed by Schurr and colleagues1 from Memphis mentioned
previously, led to the wide acceptance of the use of angiography
in the setting of spleen injuries. Since these first descriptions,
others have utilized angiography to identify and treat vascular
abnormalities that may be missed on admission CT scan.19–26

Some centers advocate for the aggressive use of angiography
for all AAST Grades IVand V spleen injuries even if a vascu-
lar abnormality was not identified on the admission CT
scan.7,22,25–32 Using these protocols, centers report splenic
salvage rates as high as 98% for those chosen for nonoperative
management. We found that patients managed with initial angi-
ography and embolization required splenectomy in 6.8% of
cases. However, this was not significantly different from those
who were observed. At first, this observation appears to be in-
consistent with the current literature. However, splenectomy is
a relatively rare event, and it might be that this study lacked
enough power to detect a difference if one existed. Also, cur-
rently, there is novalidated classification to describe vascular ab-
normalities of the spleen or even a consistent definition. It is
possible that not all splenic vascular injuries have the same risk
of rupture, and treatment should be tailored to the type of injury.

The value of repeat angiography and embolization in the
setting of blunt splenic injury with a known vascular abnormal-
ity is controversial. Current guidelines from the WTA and the

Eastern Association for the Surgery of Trauma do not recom-
mend repeat angiography.16,17 However, in this study, 6% of
those managed with initial angiography and embolization
underwent a repeat angiography. Of those, 1 patient had a subse-
quent splenectomy. Although these results appear to be support-
ive of the use of repeat angiography, the numbers are small, and
caution should be used when considering repeat angiography
when a patient has failed initial management with angiography
and embolization.

In this study, we attempted to identify demographic, he-
modynamic, and imaging factors associated with the need for
splenectomy in patients with vascular abnormalities of the
spleen on admission CT scan. There were several factors associ-
ated with either urgent or delayed splenectomy on bivariate anal-
ysis. Patients were more likely to undergo splenectomy if they
were hypotensive at admission, became hypotensive during the
first hour of admission, or had a higher-grade spleen injury.
The strongest predictor of splenectomy onmultivariable analysis
was admission hypotension.

A result that was surprising was the lack of consistency in
the nomenclature used to define vascular abnormalities associ-
ated with blunt splenic injury. There was only 55.8% concor-
dance between the original classification of the vascular
abnormalities and the expert trauma radiologist review of the
same CT scan.We attempted to provide guidance to sites regard-
ing how to classify the vascular abnormalities. For the purposes
of this study, we defined contrast that pooled within the splenic
parenchyma as a pseudoaneurysm. If the contrast flowed outside
the parenchyma, we defined this as a blush. We decided to use
these definitions since contrast extravasation has been associ-
ated with a high risk of splenectomy in patients with blunt
splenic injury.9,10,15 Also, these definitions have been suggested
in the radiology literature as clinically significant. Marmery and
colleagues9 recommended a modification of the AAST spleen
injury grading scale based on CT findings. The authors sug-
gested that all spleen injuries with vascular abnormalities be
upgraded to at least a Grade IV injury. The injuries would also
be further classified based on the type of vascular abnormality.
Injuries were classified as IVa if the vascular abnormality was
nonbleeding, known as pseudoaneurysm in the current nomen-
clature. If the vascular abnormality had extravasation of contrast
outside the parenchyma of the spleen, or a blush in the current
nomenclature, the classification would be IVb. Using this grad-
ing system, the authors found that their modification of the
AAST grading scale resulted in significantly better ability to
predict failure of nonoperative management when compared
with the original AAST grading scale. In a follow-on study,
the group found that the abnormalities present on admission
CT scan were consistent with the angiography results in 97%
of cases.10 The authors also noted that including both an arterial
phase and a portal-venous phase on the CT scan improved the
accuracy of CT in defining the type of vascular abnormality.

The importance of proper use of nomenclature is highlighted
by the results in Table 4. When using the original AAST grade
given by the site PI, attending trauma surgeon, or the site’s radi-
ologist reading, we found no association between AAST grade
and splenectomy. However, after expert radiologist review, we
found increasing AAST spleen injury grade and the need for
splenectomy. Using a consistent strategy to identify bleeding

J Trauma Acute Care Surg
Volume 83, Number 6 Zarzaur et al.

© 2017 Wolters Kluwer Health, Inc. All rights reserved. 1003

Copyright © 2017 Wolters Kluwer Health, Inc. All rights reserved.



and nonbleeding vascular abnormalities, we found that bleeding
vascular injuries were at significantly higher risk of splenectomy
compared with nonbleeding vascular injuries. Furthermore, the
presence of multiple bleeding vascular injuries was associated
with higher splenectomy risk. As shown in Table 5, nonbleeding
vascular injuries with angiography resulted in 10.4% delayed
splenectomy risk. For bleeding vascular injuries, the majority
were managed with angiography and embolization. Of those
whowere observed, 25% underwent delayed splenectomy. Even
though there were no statistical differences, given these findings
it seems prudent to manage bleeding vascular abnormalities
with angiography and embolization if the patient remains hemo-
dynamically stable.

The findings of this study need to be viewed in light of
certain limitations. The main limitation is that vascular abnor-
malities are a rare event, and even with a large multicenter study,
it was difficult to obtain the numbers needed to make definitive
management recommendations. Despite the fact that we re-
viewed all the CT scans, we found that there was varying quality
in theway the CT scans were obtained. This limited the ability of
the centers to properly characterize the vascular lesions. Also,
there was no standardization of the protocols used to manage
the patients in this study. The variability in management at the
center level could influence the results of this study and could
skew the findings toward the algorithms followed at the sites
that contributed the most data to this study. In addition, the type
of scanner may have influenced the diagnosis of a vascular le-
sion, with newer scanners being more sensitive. The size of
the blush and/or proximity to major vessels may also influence
bleeding risk.

With these limitations in mind, there are several recom-
mendations that can bemade based on this study. Themain find-
ing is that the presence of contrast extravasation outside the
splenic parenchyma is a poor prognostic sign, even if a patient
undergoes angiography and embolization of the lesion. These
patients should be considered for splenectomy or, at a minimum,
observed closely for the first 24 to 48 hours after admission if
nonoperative management is pursued. Observation of patients
with splenic vascular abnormalities can be a viable option in
some patients. In this study, there was no difference in the risk
of splenectomy in patients who were initially managed non-
operatively with or without angiography. However, the numbers
were small, and if observation is chosen as the initial manage-
ment strategy, the patients should be observed closely for he-
modynamic changes that would prompt an intervention. The
results also act as a call to improve the consistency by which
splenic vascular abnormalities are diagnosed and classified.
This is an important step so that we can better compare studies
of patients with these injuries and so that we can move the
field forward. The results of this study indicate a splenic in-
jury system that incorporates grades for the different types
of splenic vascular injury based on their likelihood to fail non-
surgical management and a robust CT protocol with optimal
intravenous contrast material to depict vascular injuries are re-
quired to diagnose and stratify patients to appropriate manage-
ment. Finally, it is clear that current management guidelines
could benefit from randomized controlled trials focused on the
key issues in management of vascular abnormalities associated
with blunt splenic injury.
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