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Purpose: We describe clinical outcomes of NOM on spleen injuries with judicious selection and embolization 
during the past 10 years.
Methods: From March 2000 to November 2009, 151 patients with splenic injury were included. Eighteen patients 
were excluded because of incomplete data. Patients’ medical records were reviewed to examine admission 
demographics, laboratory results, radiologic findings as well as transfusion requirement, hospital stay, and ultimate 
outcomes.
Results: Twenty patients were chosen for non-operative management (NOM) after splenic embolization and 1/20 
(5%) patient failed. There were 32 patients more than 55 years old (range, 55∼87 years). Of these patients, 
26 (81%) patients were chosen for NOM and 3 (11.5%) patients failed. According to OIS, 51 patients were grade 
3; 26 patients, grade 4; and 6 patients, grade 5. Among grade 3, 49 (96%) were chosen for NOM with or without 
embolization and 1 (2%) patient failed; grade 4, 19 (73%) with NOM, 2 (7.6%) patients failed. Of all 133 patients 
with NOM or failed NOM (FNOM), there was 0 mortality in grade 3; 2, in grade 4; 2, in grade 5, excluding 
other causes of death. The mean ISS was significantly higher in the failed NOM group compared with successful 
NOM group (P=0.01). The group of failed NOM had a significantly higher mean OIS (P=0.00).
Conclusion: Aggressive but highly selective NOM on the base of clinicoradiologic parameters with the aid of 
angioembolization would result in a low failure rate and complication in the management of high grades (grade 
3 or 4). (J Korean Surg Soc 2011;80:56-60)
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INTRODUCTION

  The spleen is the most commonly injured abdominal 

organ during trauma. During the past two decades, the 

practical management of patients with an injured spleen 

has shifted from operative to nonoperative management 

(NOM) in hemodynamically stable cases.(1,2) The Absolute 

Indications for exploration are hemodynamic instability (a 

systolic blood pressure of ＜90 mmHg and a HR of ＞

120/minute) despite fluid resuscitation, suspicion of other 

injuries, continuous bleeding, and splenic hilar injury. The 

NOM of splenic injuries was first accepted by pediatric 

surgeons in the 1960s after it was realized that postsplec-

tomy infection (OPSI) rates were extremely high. Sub-

sequently, NOM became the standard treatment for low 

grade, isolated splenic injuries without signs of peritonitis 

in hemodynamically stable patients. 

  However, the inclusion criteria for NOM continue to 

evolve despite the fact that treatment failure rates have 

been reported to range from 15 to 40%.(3,4) However, it 

remains controversial as to whether older adults and those 

with a high grade injury should be managed nonopera-

tively.(5,6) Here, we describe the clinical outcomes of the 
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NOM of spleen injury cases judiciously selected and which 

underwent embolization over a 10-year period. In addition, 

we discuss the extension of inclusion criteria for NOM for 

splenic injuries irrespective of age or grade.  

METHODS

  This retrospective review was performed on consecutive 

patients admitted with a traumatic splenic injury to the 

local emergency medical center (LEMC) of Konyang Uni-

versity Hospital over the 10-year period 2000 to 2009. 

Chart reviews were performed to obtain details of admi-

ssion demographics, laboratory results, radiographic findings, 

transfusion requirements, patient management plans, hos-

pital stays, and ultimate outcomes. 

  We defined patients treated by NOM as those that did 

not undergo an operation immediately (≤12 hours after 

admission). Successful NOM (SNOM) was defined as 

successful management and discharge, FNOM was defined 

as operative management due to NOM failure, an initial 

operation (iOP) (≤12 hours after admission), or a delayed 

operation (dOP) (＞12 hours after admission). Operative 

treatments were splenectomy or splenorrhapy.

  Angiographic evaluations and embolizations (with the 

cooperation of radiologists) were used during treatment 

periods in hemodynamically stable patients with a blush by 

computed tomography. Arteries for catheterization was 

accessed via the femoral artery and the embolization 

materials used were coils or gelfoam, as determined by the 

radiologist responsible. Injury severities were scored using 

the organ injury scale (OIS, 1994 revision), Glasgow coma 

scale (GCS), and Injury Severity Scores (ISS; ISS is an 

anatomical scoring system that provides an overall score for 

patients with multiple injuries). Each injury was assigned 

an abbreviated injury scale (AIS) and allocated to one of 

six body regions (head, face, chest, abdomen, the extremi-

ties (including the pelvis)). Only the highest AIS score 

assigned to a body region was used. 

  The scores of the three most severely injured body regi-

ons were squared and summed to produce the ISS score.(7) 

The iOP group was compared with the SNOM group in 

terms of clinicoradiographic characteristics. These two groups 

were compared after angioembolization to evaluating the 

efficiency of the procedure. Data are reported as means± 

SDs with 95% confidence intervals or as raw numbers or 

percentage. Analysis was performed using the independent 

samples t-test or the Chi-square test. Significance was 

accepted for P-values of ＜0.05, and SPSS Ver. 16 for 

Windows (Chicago, IL, USA) was used throughout.

RESULTS

  A total of 151 patients were admitted to our emergency 

room with abdominal trauma, due to splenic injury by 

computed tomography or ultrasonography, during the study 

period. Eighteen patients who were not followed up 

completely because they were transferred to other hospitals 

during the course of management were excluded. Of the 

remaining 133 patients, most were male (69%) and motor 

vehicle collisions predominated (29%). Thirteen patients 

(9.7%, 13/133) required early laparotomy for splenic bleed-

ing control with total splenectomy or splenorrhapy. Mean 

ISS was 22.9±1.3 and mean OIS of the spleen was 2.9±0.1 

One-hundred and eighteen (88.7%, 118/133) patients ful-

filled the criteria for NOM. SNOM occurred in 113 of 118 

(95.8%) and FNOM in 5 (4.2%) patients. 20 patients were 

planned for NOM after splenic embolization and 1/20 

(5%) patient failed. 

  There were 32 patients ＞55 years old (range, 55∼87 

years). Of these patients, 26 (81%) were underwent NOM 

and 3 (11.5%) patients failed. According to the OIS, 51 

patients were of grade 3, 26 were of grade 4, and 6 were 

of grade 5. Among the 51 grade 3 patients, 49 (96%) 

underwent NOM with or without embolization and 1 (2%) 

patient failed; of the 26 grade 4 patients, 19 (73%) under-

went NOM, and 2 (7.6%) failed. Of all 133 patients that 

underwent NOM or FNOM mortalities were; 0 for grade 

3, 2 for grade 4, and 2 for grade 5 (after excluding other 

causes of death). Of the 5 FNOM patients, 4 patients 

underwent delayed splenectomy and survived. The remain-

ing patient, who did not provide informed consent for 

surgery died. Table 1 summarizes the demographics and 
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Table 1. Patient demographics and relevant clinical data

Number/Mean±SD
(n=133)

Age (years)   37.8±1.9
Sex (M：F) 92：41
Above 55 years old 32/68.4±1.41
Below 15 years old  24/8.1±0.95
Mechanism
  Motor vehicle collision (MVC)  37
    Pedestrian vs.MVC  18
      Fall  36
    Motorcycle collision  16
    Bicycle collision   7
      Violence  11
      Other   8
Glasgow coma scale
  Alert 116
  Drowsy   8
  Stupor   6
  Semicoma   3
  Coma   0
Injury severity score 22.9±1.3
Organ injury scale (spleen)  2.9±0.1
  Grade 1∼2  50
  Grade 3  51
  Grade 4  26
  Grade 5   6
Initial operation  13
Delayed  operation   4
  Splenectomy  15
  Splenorrhapy   2
Overall nonoperative management (NOM) 118
  Successful NOM 113
  Failed NOM   5
Splenic angioembolization  22
  NOM  20
  Successful  NOM  19
  Failed NOM   1
Mortality   7
Cause of death
  Spleen injury   3
  CNS injury   2
  Lung injury   2

Table 2. Comparison of the clinical data of the OP and SNOM 
groups

Variable
OP*-group

(n=13)
SNOM† group

(n=113)
P

Mean age 45.4±5.0  36.1±2.0 0.139
Above 55 years old 5 23 0.383
Injury severity scale 22.6±3.6  21.6±1.3 0.803
Glasgow coma scale 0.656
Organ injury scale   3.8±0.3   2.7±0.1 0.000
Hospital stay (day)  24.5±5.4  24.6±2.4 0.988
Transfusion (ml) 3,286.2±744.1 1,353.2±333.3 0.059
Initial systolic BP   100±10.1 107.7±2.2 0.280
Initial heart rate  90.2±4.8  92.9±2.3 0.695

*OP = operation; †SNOM = successful NOM.

Table 3. Comparison of the clinical data of the SNOM and FNOM
groups

Variable
SNOM group 

(n=113)
FNOM* group 

(n=5)
P

Mean age  36.1±2.0  54.6±13.4 0.068
Above 55 years old 23 3 0.070
Injury severity scale  21.6±1.3 37.6±6.4 0.01
Glasgow coma scale 0.07
Organ injury scale   2.7±0.1  4.0±0.3 0.00
Hospital stay  24.6±2.4 10.6±5.3 0.22
Transfusion 1,353.2±333.3 3,920.0±1,306.9 0.11
Initial systolic BP 107.7±2.2  97.0±10.2 0.29
Initial heart rate  92.9±2.3 93.6±7.1 0.94

*FNOM = failed NOM.

distribution of the study groups. 

  We also compared the clinical data of the operation 

group (OP-group) and the SNOM-group. Mean OIS (P= 

0.000) was significantly higher in the OP-group. However, 

no significant intergroup difference was found for trans-

fusion requirements (P=0.059), we found that transfusion 

requirement was tendency of the correlation between two 

groups. Furthermore, no significant intergroup differences 

were found for age, ISS, hospital stay, initial systolic blood 

pressure, or initial heart rate (Table 2). Overall ISS and 

OIS scores were associated with FNOM. Mean ISS was 

found to be significantly higher in the FNOM group than 

in the NOM group (P=0.01) In addition, the FNOM group 

had a significantly higher mean OIS than the SNOM group 

(P=0.00) (Table 3).

  We also compared the clinical data of members of the 

OP and SNOM groups that underwent angioembolization. 

No significant difference was found between the two in 

terms of age, ISS, GCS, OIS, hospital stay, transfusion 

requirement, initial blood pressure, or initial heart rate 

(P＞0.05)(Table 4).
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Table 4. Comparison the clinical data of members of the OP and
SNOM groups that underwent angioembolization

Variable
OP*-group

(n=13)

SNOM† group 
with embolization

(n=18)
P

Mean age 45.4±5.0 47.8±4.8 0.739
55 years old 5 23
Injury severity scale 22.6±3.6 30.0±3.5 0.166
Glasgow coma scale 0.619
Organ injury scale 3.8±0.3  3.6±0.1 0.592
Hospital stay 24.5±5.4 27.3±6.6 0.763
Transfusion 3,286.2±744.1 3,506.7±1,758.7 0.920
Initial systolic BP   100±10.1 95.6±5.9 0.689
Initial heart rate 90.2±4.8 98.7±5.6 0.274

*OP = operation; †SNOM = successful NOM.

DISCUSSION

  The spleen plays a major protective role against over-

whelming sepsis caused by encapsulated organisms.(8) The 

clinical significance of the spleen had not been recognized 

until a report was issued in 1952 of fulminant sepsis in 

five infants who had undergone splenectomy.(9) Further-

more, the spleen is the most commonly injured abdominal 

organ during trauma, and splenic damage it is consistently 

accepted as an indication for exploration in cases with 

hemodynamic instability (systolic blood pressure ＜90 mmHg, 

HR＞120/minute) despite fluid resuscitation, suspicion of 

other injuries, continuous bleeding, or splenic hilar injury. 

Operative management for splenic injuries was the rule 

before the clinical significance of the spleen was recognized, 

but since, surgeons have attempted several operative and 

non-operative management modalities that preserve the 

spleen. 

  The nonoperative management of splenic injury has 

evolved since the first observation by Douglas and Simp-

son1 that injured children can be successfully treated with-

out splenectomy.(10) During the past two decades, the 

management of splenic injuries has shifted from operative 

to nonoperative management (NOM) in hemodynamically 

stable cases.(1,2) Furthermore, recent studies on the NOM 

of splenic injuries have demonstrated that 62 to 69% of 

adults are being managed without operation and that the 

success rate of NOM in adults varies from 75 to 94%. 

(6,11,12)

  It is generally accepted that the criteria for NOM are; 

hemodynamic stability, no sign of peritonitis, no ＜blush 

by CT, the absence of other clear indications for explo-

ratory laparotomy, the absence of underlying medical 

diseases associated with a bleeding tendency, and an injury 

grade of I to III.(13) The inclusion criteria for NOM, which 

remain controversial, continue to evolve despite reported 

failure rates of 15 to 40%.(3,4) Hemodynamic stability is 

largely accepted as the most important criterion for NOM, 

but other criteria, such as, an advanced age, ISS, high-grade 

OIS and other combined injures do not appear to be 

absolute contraindications of NOM.(1,6) In the present 

study, overall ISS and OIS were found to be associated 

with FNOM. Mean ISS was significantly higher in the 

FNOM group than in the SNOM group (P=0.01). In 

addition, the FNOM group had a significantly higher mean 

OIS (P=0.00). Nevertheless, controversy regarding indications 

continues, although several studies have suggested that 

adults over 55 years old be excluded because of their high 

treatment failure and mortality rates. In addition, blood 

flow is less likely to be stanch spontaneously in older adults 

and the risks of ongoing hemorrhage are substantially 

greater. Moreover, it is well known that the elasticity of 

the rib cage decreases with age, for example, in adults, the 

ribs are more apt to fracture, which increases the risk of 

severe splenic injury.(5,6) Lisa et al, in a retrospective 

population study on 1633 patients observed a 15% failure 

rate in patients ＞55 years of age with an ISS higher than 

25 score.(5)

  On the other hand, Christine et al(6) in a single 

institution study on 375 patients found no difference 

between the failure rates of adults ＞55 and ＜55 years 

old with blunt splenic injury (17 vs 14%). However, even 

in this study, older adults had significantly higher mortality 

because of more severe associated injuries. In the present 

study, SNOM occurred in 113 of 118 (95.8%) patients and 

FNOM in 5 (4.2%). 20 patients underwent NOM after 

splenic embolization and 1 (5%) of these failed. There were 

32 patients ＞55 years old (range, 55∼87 years), 26 (81%) 
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of these underwent NOM and 3 (11.5%) failed. However, 

it remains debatable as to whether older adults and a high 

grade injury should be managed nonoperatively.(5,6) 

Several studies have shown that an age older than 55 years 

and an injury grade of IV to V are valuable predictors, but 

that they do not constitute contraindications to NOM.(1,6) 

  Considerations of the extension of NOM criteria appear 

to be reasonable. Prompt clinical assessment based on 

ultrasonography or CT and rigorous patient selection (using 

clinical parameters, such as, ISS, OIS, and likely trans-

fusion requirement) are likely to enable successful NOM 

in hemodynamically stable patients. In terms of angio-

embolization, it is more commonly used to manage high 

grade injuries (grades IV or V).(6,11,14-16) 

  This study has several limitations. The most obvious of 

which are its retrospective design and the small number 

of patients evaluated. Accordingly, we would like to suggest 

that a randomized clinical study be performed to evaluate 

the usefulness and safety of NOM for the treatment of 

splenic injuries, but ethical and practical considerations 

would prevent such a trial. Furthermore, the follow-up was 

not enough to evaluate the delayed complications of splenic 

angioembolization, such as, splenic infarction, abscesses, 

and splenic cysts. However, long-term follow up was diffi-

cult in our cohort by it would have meant asking 

asymptomatic patients to return to hospital after discharge.

  The NOM of patients with a splenic injury is moving 

toward being the management standard for hemodyna-

mically stable patients. However, we consider that indica-

tions for NOM could be expanded by judiciously selecting 

patients based on reviewing clinical data regarding the 

severity of splenic injury and by aggressively accepting 

angioembolization.
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