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Background: Splenic injury is the leading cause of major bleeding after blunt abdominal trauma. We examined the clinical

and radiological presentations, management, and outcome of blunt splenic injuries (BSI) in our institution.

Material/Methods: A retrospective study of BSI patients between 2011 and 2014 was conducted. We analyzed and compared man-
agement and outcome of different splenic injury grades in trauma patients.

Results: A total of 191 BSI patients were identified with a mean (SD) age of 26.9 years (13.1); 164 (85.9%) were males.

Traffic-related accident was the main mechanism of injury. Splenic contusion and hematoma (77.2%) was the
most frequent finding on initial computerized tomography (CT) scans, followed by shattered spleen (11.1%),
blush (11.1%), and devascularization (0.6%). Repeated CT scan revealed 3 patients with pseudoaneurysm who
underwent angioembolization. Nearly a quarter of patients were managed surgically. Non-operative manage-
ment failed in 1 patient who underwent splenectomy. Patients with grade V injury presented with higher mean
ISS and abdominal AlS, required frequent blood transfusion, and were more likely to be FAST-positive (p=0.001).
The majority of low-grade (I-11l) splenic injuries were treated conservatively, while patients with high-grade (IV
and V) BSI frequently required splenectomy (p=0.001). Adults were more likely to have grade |, Il, and V BSI,
blood transfusion, and prolonged ICU stay as compared to pediatric BSI patients. The overall mortality rate
was 7.9%, which is mainly association with traumatic brain injury and hemorrhagic shock; half of the deaths
occurred within the first day after injury.

Conclusions: Most BSI patients had grade I-Ill injuries that were successfully treated non-operatively, with a low failure rate.
The severity of injury and presence of associated lesions should be carefully considered in developing the man-
agement plan. Thorough clinical assessment and CT scan evaluation are crucial for appropriate management
of BSL.
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Background

Jabbour G. et al.:
Blunt splenic injuries in Qatar
© Med Sci Monit, 2017; 23: 3383-3392

Material and Methods

Splenic injury is the leading cause of major bleeding in blunt
abdominal trauma (BAT) patients [1]. In earlier practice, blunt
splenic injury (BSI) was managed surgically in most cases (OM)
with splenectomy in adults, but splenorrhaphy was the pre-
ferred alternative for splenic salvage in children due to risk of
overwhelming post-splenectomy infection and sepsis (OPSI) [2].
The diagnosis and management of BSI have significantly evolved
over the past few decades [3]. The increased understanding
of splenic function in immunological process and identifica-
tion of post-splenectomy complications have led physicians to
prefer the non-operative management (NOM) [4]. There is in-
creasing evidence of the success of the NOM approach in adult
BSI patients with hemodynamic stability [5,6]. Currently, NOM
has high success rates in pediatric (>95%) and adult (>80%)
BSI cases, as supported by the management guidelines of the
Eastern Association for the Surgery of Trauma (EAST) [7,8]. The
guidelines of BSI management depend on the hemodynam-
ic status of the patient and the grade of splenic injury in ac-
cordance to the American Association of Surgery of Trauma
Organ Injury Score (AAST-0IS), which divides the splenic inju-
ry into 5 grades (grades I and Il are low grades, grades IV and
V are high grades, and grade Ill is intermediate). Splenic sal-
vage with NOM is considered in hemodynamically stable pa-
tients who have low-grade BSI, whereas splenectomy is in-
dicated in hemodynamically unstable patients or those who
had anatomic injury beyond repair (mostly grade IV and V) [9].
Abdominal CT scan remains the preferred diagnostic modality
in patients presenting with minimal findings on clinical exam-
ination [10]. Dual-phase imaging can readily diagnose splenic
injury grades, pseudoaneurysms, hemoperitoneum, and non-
vascular injuries, which helps in the selection of an appropri-
ate management plan [11]. With advanced diagnostic modal-
ities, NOM becomes possible even in selected high-grade BSI
cases [12]. Moreover, angiographic procedures are also pre-
ferred in selected cases due to their diagnostic and therapeu-
tic implications, with the potential to increase the success rate
of NOM and to deal with some of the possible splenic com-
plications of the NOM approach. Splenic angioembolization
increases the success rate of NOM through control of active
bleeding and coiling of splenic pseudoaneurysm, thus help-
ing to avoid delayed splenic rupture [13]. Therefore, diagnos-
tic and therapeutic angiography has become an adjunct meth-
od for successful NOM in BSI [14]. Despite the high incidence
of BAT [15], there is a paucity of information describing BSI
in the Arab Middle-East. We examined the frequency, grades,
clinical presentation, management, and outcomes in patients
with BSI over a period of 3 years from a single center in Qatar.

We conducted a retrospective study of all BSI patients admitted
to the Level | Trauma Center, Hamad General Hospital (HGH),
in Qatar from June 2011 to June 2014. Inclusion criteria were
all BSI patients admitted to the hospital with complete rele-
vant data regardless of patient age and sex. Hemodynamically
stable patients proven to have BSI by CT scan were selected
for NOM and were closely monitored in the trauma intensive
care unit (TICU). All patients with penetrating abdominal trau-
ma and patients declared dead on arrival were excluded from
the study. Hemodynamic instability was considered as a drop
in systolic blood pressure of more than 30 mmHg and hypoten-
sion (systolic blood pressure under 90 mmHg) in spite of ade-
quate fluid resuscitation. The diagnosis and grading of BSI were
confirmed by CT scan or intra-operative findings. Indications
for surgery in our institution included hypotension on admis-
sion plus positive FAST, other associated abdominal injuries
(e.g., perforated viscus, bladder injuries, and diaphragmatic in-
juries), acute abdomen, persistent hypotension after receiving
2 units of PRBCs, consultant clinical discretion, and failure of
NOM. Indications for NOM were hemodynamic stability and
fluid response requiring <2 units of blood.

Indications for angioembolization (part of NOM) included
CT scan findings of “positive blush/contrast extravasation”
or pseudoaneurysm in hemodynamically stable or fluid-re-
sponder patients.

Failure of angioembolization was defined as persistent bleed-
ing (e.g., clinical correlations with persistent hypotension, low
hemoglobin, and increased base deficit).

Data analysis included patients demographics, clinical charac-
teristics, mechanism of injury, vital signs, Glasgow Coma Score,
associated injuries, laboratory investigations (hemoglobin lev-
els on admission, at 24 h and 48 h, platelet count, lactate, base
excess, and INR), initial and repeat CT scan findings, splenic
injury grades, blood transfusions, management (conservative,
surgical, or interventional radiology), intra-operative findings,
failure of NOM, ventilatory days, length of hospital and ICU
stay, and mortality. BSI was categorized into different grading
scales (I-V) [9]. We compared management and outcomes ac-
cording to splenic injury grades, management approach (oper-
ative vs. NOM), and age group (pediatric vs. adult). Ethics ap-
proval was obtained from the Medical Research Center (IRB#
14409/14) at Hamad Medical Corporation, Doha, Qatar.

Statistical analysis
Data are presented as proportions, mean + standard devia-

tion, or median, as appropriate. Baseline demographics, clini-
cal presentation, management, and outcomes were compared
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according to splenic injury grades using one-way ANOVA for
continuous variables and Pearson chi-square (x?) for categor-
ical variables. Patients’ hospital outcomes were also analyzed
according to age and management approach, using the t test
for continuous variables and Pearson y? test for categorical
variables. Fisher’s exact test was used if the expected cell fre-
quencies were below 5. For skewed continuous data, the non-
parametric Mann-Whitney test was performed. Two-tailed p-
values <0.05 were considered significant. Data analysis was
carried out using the Statistical Package for the Social Sciences
version 18 (SPSS Inc., Chicago, IL, USA).

Results

Of the total 1500 cases of polytrauma per year, blunt abdom-
inal trauma constitutes around 15%. During the study period,
191 patients had BSI, which constitutes around 22% of the an-
nual blunt abdominal trauma admissions. Males represented
86% (n=164) of BSI cases, with a mean age of 26.9+13.1 years
(Table 1). The most frequent causes of BSI were traffic-relat-
ed accidents (70.5%), fall from height (19.5%), ATV rollovers
(3.2%), and fall of heavy objects (2.6%). The most common-
ly associated injuries were chest (60.7%), other solid organs
(35.1%), and head (25.7%). However, patients with chest trau-
ma had overlapping frequencies of rib fracture (45.5%), lung
contusion (34.6%), pneumothorax (19.4%), and hemothorax
(8.4%). Similarly, 67 (35.1%) splenic injury patients also had
involvement of other solid organs, such as the liver (19.9%),
kidneys (17.8%), and pancreas (4.2%). FAST was positive in 68
(35.6%) cases. The major findings on initial CT scan evaluation
(n=171) were splenic contusion and hematoma (77.2%), splen-
ic laceration (29.8%), shattered spleen (11.1%), blush (11.1%),
and devascularization (0.6%). Repeat CT scan (n=26) showed
improvement in 9 (34.6%), no improvement in 14 (53.8%), and
worsening of contusions in 3 (11.5%) cases. Three (11.5%) cas-
es were found to have pseudoaneurysmal lesions on repeat
CT scan, which were treated by angioembolization. The most
frequent intra-operative findings were splenic avulsion/pelvic/
retroperitoneal hematoma (16.8%), mesenteric contusion/tear
(1.6%), and pancreatic contusion (1.0%). Grade Il (36.1%) splen-
ic injuries were most common, followed by grade Ill (30.3%),
grade | (11.5%), grade IV (11%), and grade V (11%).

The mean injury severity score was 21.5+11.5 and median ab-
dominal AIS was 2 (range; 2-5). Nineteen percent of cases sus-
tained severe traumatic brain injury (GCS <8) and blood trans-
fusion was required in 48.4% cases [median, range: 4 (1-51)
units of packed red cells] (Table 1). Forty-five (23.6%) patients
were managed operatively (1 case underwent splenorrhaphy)
and 146 (76.4%) were treated conservatively (3 had angioem-
bolization). Failure of NOM was observed in 1 patient (0.5%)
who underwent splenectomy due to worsening abdominal pain
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and hypotension; the patient was successfully treated without
postoperative complications. The median lengths of hospital
and ICU stay were 7 (1-304) and 3 (1-57) days, respectively.

Table 2 presents the patients’ demographics, clinical presenta-
tion, and outcomes according to splenic injury grades. Patients
with grade IV splenic injuries were the youngest (p=0.01) and
had the lowest systolic blood pressure (p=0.001) at presenta-
tion to the Emergency Department. Grade V splenic injury pa-
tients presented with higher mean ISS and abdominal AlS, re-
quired more frequent blood transfusions, and were more likely
to be FAST-positive (p=0.001 for all).

The laboratory findings at baseline and follow-up did not dif-
fer significantly with respect to splenic injury grades (Table 3).
Patients with grade V had lower hemoglobin and higher INR
at baseline.

Figure 1 shows the distribution of associated injuries according
to splenic injury grades. The frequency of chest injuries was
non-significantly higher in patients with grade Il and IV splen-
ic injury. Grade lll and IV patients also had more head injuries,
whereas patients with grade | and Il injuries were more likely
to sustain other solid organ injuries (P>0.05 for all). Figure 2
shows the management algorithm and grades of BSls.

Table 4 shows the management and outcome by splenic injury
grades. The majority of patients with grade (I-Ill) splenic inju-
ries were treated conservatively, and patients with high-grade
(IV and V) BSI frequently required operative intervention (sple-
nectomy) (p=0.001). Of the 45 patients who underwent sple-
nectomy, 25 underwent CT scan and 20 were operated on ur-
gently without CT scan. The distribution of splenectomy (with
and without CT scan), angioembolization, and failure of NOM
were comparable among the different grades. Moreover, the
median lengths of hospital and ICU stay were comparable with
respect to splenic injury grades. The overall mortality rate was
7.9% (15 patients) and patients with grade IV and V splenic
injuries were more likely to die due to other associated inju-
ries (Table 5). Overall, severe traumatic brain injury (TBI) was
the most frequent cause of death (10 out of 15 deaths). The
highest mortality was observed within the first day (53.3%),
followed by the first week (26.7%), and more than 1 week
(20.0%). Of the 3 patients who died with a grade V splenic in-
jury, 2 deaths occurred due to irreversible shock and bleed-
ing (died within 1 day) and 1 died of TBI after 3 days of injury.
Among grade IV splenic injury patients, 2 died secondary to
severe TBI, and 1 had traumatic cardiac arrest (all died within
1 day). TBI was also the main cause of death in patients with
low-grade BSI, which usually occurs within 1 week after injury.

Adult patients with BSI were more likely to be males, had high-
er frequency of grade Il, | and V injuries (Table 6, Figure 3),
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Table 1. Demographics, clinical presentation and outcome of blunt Splenic injury patients (n=191).

Variable Value Variable Value
Age (Mean +SD) 26.9+13.1 Blush 19 (11.1%)
Male 164 (85.9%) Shattered spleen 19 (11.1%)

Splenic laceration 51 (29.8%) Mortality 15 (7.9%)

CT — computed tomography; AIS — Abbreviated Injury Scale; ED — emergency department; GCS — Glasgow Coma Score; FAST — Focused
Assessment with Sonography for Trauma; OR — operating room. * 3 cases found to have Pseudoaneurysm on repeat CT that were
treated by angioembolization; ** underwent splenectomy, & Pelvic or retroperitoneal hematoma; # 3 cases had angioembolization,

## 1 case underwent splenorraphy.
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Table 2. Demographics and clinical presentation according to splenic injury grades.

Grade |

Grade Il
(n=69)

Grade Il
(n=58)

Grade IV
(n=21)

Grade V

(n=21) P value

(n=22)

Age (Mean +SD) 32.7+11.7 29.1+13.3 23.8+13.9 21.9+10.1 26.6+10.7

FAST positive (n=68) 3 (13.0%) 14 (21.2%) 20 (40.0%) 12 (75.0%)

* Retroperitoneal, Pelvic or Psoas; INR — international normalized ratio.

Table 3. Laboratory findings.

Grade | Grade Il Grade Il Grade IV Grade V

(n=22) () (n=58) (n=21) (n=21) T

Haemoglobin

CAtbaselne 137824 132821 127822 121%21 120823 003
CAfter24hrs 120821 119:24 112521 102619 108823 002
CAfterdshrs 104824 109422 105820 10117 104418 02
e emme 20114 34821 38433 8831 37419 068
CPlateletcount
Atbaselne  2444+464 2611867  280+113.6  228+8L7 2258559 006
After 24 hrs 169.8+£50.6 191.4+73.4 169.7+80.6 175.6+65.2 147.94£50.3 0.15
Afterdshs 14514603 1668183 157+568 17248681 15144466 066
Baseexcess 54832 42436 5849 69440 67437 012
IR 1005013 1108012 1212045 1174017  143t10 004

required more blood units to be transfused, and had pro-
longed ICU stay compared to the pediatric BSI cases. On the
other hand, children sustained greater proportions of grade IlI
and IV splenic injuries as compared to adults (p=0.03 for all).
Notably, the injury severity, management, and mortality were
comparable among the 2 groups.

Discussion

This unique study from Qatar which shows a high frequency of
BSI, particularly after traffic-related accidents. Our findings are
consistent with earlier studies that showed higher involvement

of young males in MVC-related BSI [16,17]. The present study
also observed chest and head regions as the most frequent
concomitant extra-abdominal injuries. Some authors suggest-
ed increased risk of worse outcomes in polytrauma patients
due to missed or delayed diagnosis of BSI [18,19]. High ISS
suggestive of multiple trauma is considered as a prognostic
factor for failed NOM in adults with BSI [18].

In our study, contusion and hematoma were the most fre-
quent findings on initial CT scan, followed by splenic lacera-
tion and shattered spleen. Generally, a CT finding of contrast
extravasation necessitates urgent surgical or interventional
treatment. New data suggest routine angio- embolization for
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Associated injuries by splenicinjury grades. MVI=major vascular injury
Figure 1. Associated injuries categorized by splenic injury grades (P>0.05 for all).
Splenicinjury (n=191)
v ¢ v
Non operative Operative
management (n=146) management (n=45)
—
| Successful (n=145) | | Failed {1 pt} (G 1I) | Direct (n=20) After CT (n=25)
Grade: 0 Grade:0
v v Grade 10 Grade 12
] Angio-emboization for Gradelll: 3 Gradelll: 8
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Figure 2. Management algorithm and grades of blunt splenic injuries.
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Table 4. Management and outcome by splenic injury grades.

Grade | Grade Il Grade Il Grade IV Grade V

(n=22) (n=69) (n=58) (n=21) (n=21)
Treatment
Consevatve 2 (100% 67 (97.1%) 46 (193%) 8 (381%) 3 (143%) 00
Operative management | 0 00% 2 (9% 12 (07%) 13 (619%) 18 (857%)  foral

Without CT scan (n=20) 0 (00%) 0 (0.0%) 3 (27.3%) 7 (53.8%) 10 (52.6%) 0.27

Mortality 2 (9.0%) 3 (43%) 4 (6.9%) 3 (14.3%) 3 (14.3%) 0.40

Table 5. Cause of death in splenic injury cases (n=15).

No. Cause of death Splenic injury grades Time to death

Internal bleeding, pelvic hematoma, spleen and liver injury, retroperitoneal
hematoma, severe bleeding, shock

15 Traumatic cardiac arrest, blunt abdominal trauma, bleeding, hematoma 5 1 day

high grade splenic injuries (Grade IV-V) and for patients with risk of missed intra-abdominal injuries due to the lower spec-
blush on the CT scan [11]. CT scan findings of blush may serve ificity of the test [20]. In the present study, 65% of BSI cases
as a useful predictor of failed NOM [19]. In our study, initial CT had negative or inconclusive FAST results, and were diagnosed
scan revealed blush in 19 cases with a low rate of failed NOM mainly upon CT scan evaluation. Patients with lower splenic
(0.5%). However, patients with negative FAST had increased injury grades (I-1ll) were more frequent than high-grade (IV-V)

Indexed in:  [Current Contents/Clinical Medicine] [SCI Expanded] [ISI Alerting System]
[ISI Journals Master List] [Index Medicus/MEDLINE] [EMBASE/Excerpta Medica]
[Chemical Abstracts/CAS] [Index Copernicus]

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)




Jabbour G. et al.:
Blunt splenic injuries in Qatar
© Med Sci Monit, 2017; 23: 3383-3392

CLINICAL RESEARCH

Table 6. Management and outcome of splenic injury by age (adult vs. paediatric group).

Adults (n=166; 87%)

Pediatric (n=25; 13%)

Age (Mean 1SD) 30.1£10.9 6.1+£3.6 0.001
Male® 18 @2 16 (640% 0001
CAssociatedimjuries
Head B3 @sw 6 (a0% o083
lngeontusion 57 (343%) o @eow o8
CRibfractwe 80 (82%) 7 @8o% o005
Hepaic 36 QL7 2 @®ow  oul
Bowelmesenteric | g 48w 1 @ow o085
ey 0 (8% 4 (60w 080
Cpanceas 8 8w o ©o% 0w
Csplenmicinjury grades
o 2 W o ©o%
e 63 (80% 6 @a0%
"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" 0.03 for all

11 45 (27.1%) 13 (52.0%)
v 7 2% 4 (160%
v 9 e 2 @o%

Blood transfusion 8 (94w 0 @ 047
Blood units transfused s @) 2 @n o005
injury severity score nisite 175:01 006
 Abdominalms I N 3 @s o
CTeeatment
Consewvative 124 (arH 2 (80% 0.14 for all
Operative management n o o@s3% 3 20%)

Hospital stay (days) 7 (-309 8 (38 om0
CicUstay @ay) 3 oasn > @1y oo
RailwreofNOM 1 oew o ©o%  o0e
Mortalty 3 Gsw 2 @®ow o9

BSI in our cohort. Contrary to our findings, Al-Qahtani [16] re-
ported higher frequency of grade IV/V BSI (62%), followed by
lower grades (I-111).

CT-based scoring systems could be inaccurate for decision-
making in some cases with small blush, which can be suc-
cessfully treated non-operatively without the need for angio-
embolization. These scoring systems are best judged by the
description and clinical status [21]. Moreover, the use of fol-
low-up imaging is controversial as there is no consensus on its

utility. Notably, repeat CT scan is not indicated in asymptomat-
ic patients or those without clinical or laboratory evidence of
bleeding; rather, it should be selectively considered in patients
with worsening abdominal pain and in patients with suspect-
ed complications based on the surgeon’s discretion [22]. In
our series, 13.6% of cases underwent repeated CT; one-third
of them showed an improvement and more than half showed
no change in initial findings. Weinberg et al. [23] demonstrat-
ed that early repeat CT scan (within 24—48 h) helped to de-
tect higher grade BSI, which could be successfully managed
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Splenic injury grades (adults vs. children)
52.0%

W Adults
[ Children

P=0.03

Figure 3. Distribution of splenic injury grades (adults vs.
children).

by angioembolization, but others investigators suggested no
effect of follow-up imaging on the planned management [24].

A high index of suspicion, together with thorough clinical and
hemodynamic assessment, presence of associated injuries,
and CT findings, should be considered for the management
of BSI [8]. Usually, NOM is considered for hemodynamical-
ly stable patients to preserve immune function, as well as to
reduce postoperative complications and costs of hospitaliza-
tion. Several studies have advocated the safety, efficacy, and
high success rate of selective NOM [3,6]. In adults, success-
ful NOM has been reported in up to 85% cases (failure rate
~8-38%) [8]. Smith et al. [25] successfully treated 93% of the
hemodynamically stable, low-grade (<3) splenic injury patients
with NOM. Consistent with these findings, three-fourth of our
patients were managed conservatively; only 1 case had failed
NOM, and underwent splenectomy later.

Usually, NOM is considered for patients with low-grade splenic
injuries, unless operated upon for other associated injuries. In
fact, higher-grade injuries could also be managed non-opera-
tively with the liberal use of angioembolization [26]. Splenic an-
gioembolization of bleeding vessels increases the success rate
of NOM in hemodynamically stable patients [13], which could
eliminate the need for operative management (OM) regardless
of the splenic injury grade. In our series, 3 patients developed
delayed splenic pseudoaneurysms and all were successfully
treated by angioembolization. Similarly, Scalfani et al. [27] re-
ported an 84% salvage rate for grade IV splenic injury managed
by angioembolization. To increase the success rate of NOM, an-
gioembolization could be considered in hemodynamically stable
high-grade (IV-V) injury patients in the absence of blush [28].

Splenectomy should be considered for clinically unstable pa-
tients with devascularization, coagulopathy, associated inju-
ries, and significant bleeding [12]. In our series, splenectomy
was performed in one-quarter of the cases; they had hypo-
tension, low hemoglobin levels, and higher ISS and INR and
only 1 patient underwent splenorrhaphy. The rate of operative

CLINICAL RESEARCH

management was non-significantly higher among adults.
However, an earlier study reported a higher rate of surgical
management (44%) in adults [29].

Interestingly, the degree of successful NOM in adult and chil-
dren varies due to intrinsic anatomic differences or involvement
of other factors [3]. In children, NOM has become the stan-
dard of care, with a high success rate (75-93%) [25,30], and
the reported frequency of NOM in adults is around 60% [31].
Consistent with earlier studies, children were more likely to
be treated successfully with NOM than adults in our series. Di
Saverio et al. [31] reported a lower rate of failed NOM in chil-
dren (2%) as compared to adults (17%) with BSI, which is in
agreement with our findings, as only 1 adult patient had failed
NOM. Similar to our findings, an earlier study demonstrated
higher injury severity in adults who sustained traffic-related
accidents injuries. This could be explained by the greater pos-
sibility of kinetic energy transmission as compared to children,
who have smaller body mass and lower impact [12]. Notably,
Lippert et al. [30] observed an association between higher in-
jury severity and prolonged hospitalization in adults, which
could be attributed to other concomitant injuries rather than
to NOM. Consistently, in our study, adults who sustained severe
injuries required more units of transfused blood and had pro-
longed ICU stay. The overall mortality for splenic lesions with
other associated injuries varies from 6% to 7% [32]. A recent
study of splenic injury patients reported an overall mortality
rate of 6% [33]. It has been suggested that the higher rate of
mortality was mainly attributable to the associated injuries and
post-traumatic complications [12]. In line with these findings,
the overall mortality rate in our study was 7.9%; most deaths
were due to severe traumatic brain injury or exsanguination
from different sources. Recently, Frandon et al. [34] reported
a lower mortality (3%) in the operative group, which is pro-
portional to the overall injury severity.

The present study has certain limitations due to its retrospec-
tive design and potential for selection bias. The analysis was
based on registry data; therefore, details of the operation and
missed diagnoses could be imperfect. Moreover, there was no
follow-up after hospital discharge to document any delayed
postoperative complications.

Conclusions

NOM is the modality of choice for BSI and has a lower failure
rate than other methods used in hemodynamically stable BSI
patients. Successful NOM requires thorough consideration of
clinical and radiologic details. Angioembolization is a valuable
adjunct to NOM in selected BSI cases. Each institution should
form a management algorithm for the best treatment of BSI
based on the available resources and expertise.
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