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ABSTRACT

BACKGROUND: Non-operative management (NOM) has become a standard treatment in hemodynamically stable patients with 
blunt splenic trauma. Studies have identified numerous predictors and risk factors for NOM. However, these factors’ role in NOM 
failure continues to be debated. This study aimed to reveal the role of these factors in NOM failure through retrospective analysis of 
data from patients who underwent non-operative treatment. 

METHODS: After the initial evaluation of 189 patients brought to the emergency department between March 2009 and June 2021 
and diagnosed with blunt splenic trauma, 13 patients underwent emergency surgery due to hemodynamic instability (immediate 
splenectomy), and 18 patients who died were excluded from the study. NOM was planned for the remaining 158 patients (stable or 
stabilized). Patients scheduled for NOM were grouped as either successful NOM (s-NOM; n=139) or failure NOM (f-NOM; n=19) 
and analyzed the results, retrospectively.

RESULTS: Of the 158 patients scheduled for the NOM, 115 were male. The mean age in s-NOM and f-NOM was 32.2±14.5 versus 
36.1±16.1. The mean hospital stay was 8 (4–21) days. The mean follow-up period was 12 (6–18) months. Used USG for 60 (43.2%) 
patients and CT for 137 (98.6%) in the NOM. The number of Grades I-V in the NOM planned patients (n=158) was 20 (12.6%), 54 
(34.1%) 56 (35.4%), 26 (16.4%), and 2 (1.3%), respectively. The success rates according to the Grades I-V were 20 (100%), 52 (96.3%), 
52 (92.8%), 15 (57.7%), and 0 (0.0%), respectively. There were 102 units of red cell transfusions administered (mean, 2.46 units) to 41 
patients in the s-NOM group, while 81 units (mean, 4.26 units) were administered to 19 patients in the f-NOM group (p=0.001). ISS 
score >15 was 57.5% (mean score, 22.8) and those in the f-NOM group were 78.9% (mean score, 34.8), respectively (p<0.001). Overall 
NOM success was 88.0%, total complications were 10.1%, and mortality was 1.2% in this study. 

CONCLUSION: Grades I-III blunt splenic trauma patients were successfully treated using the NOM protocol in this study. However, 
more than half of Grade IV (57.7%) splenic injuries were successfully treated using NOM. Identifying predictors and risk factors based 
on a standardized plan will likely increase this success.
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body’s immunological defense mechanism and functions, such 
as filtration, blood storage, and phagocytosis. In recent years, 
spleen protective methods have begun to gain importance. 
Therefore, the emergency team’s support provided according 
to the Advanced Trauma Life Support (ATLS) in blunt abdom-
inal trauma patients has been an important step.[2,3]

  O R I G I N A L  A R T I C L E

INTRODUCTION

The spleen is the most frequently injured organ (approxi-
mately 46%) in blunt abdominal trauma due to its anatom-
ical location and highly vascularized parenchyma structure.
[1] Splenectomy was previously the only option for spleen 
trauma. However, the spleen has an essential role in the 
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Non-operative management (NOM) has been successfully ap-
plied to Grades I-III blunt spleen traumas. Significant success-
ful results have been reported in Grade IV injuries in some 
studies. However, the overall success rates are variable and 
reported to be 60–98%.[4] The most critical causes of failure 
NOM (f-NOM) are hemodynamic instability and peritonitis. 
Studies have reported 14–25 predictors and risk factors for 
f-NOM. Although the role of some of them in f-NOM has 
become clear, the part of others remains controversial. In 
general, the aim of NOM is less blood transfusion, shorter 
hospital stays, long-term protection from infectious compli-
cations (preserving the spleen), and lower surgical costs.[4–6]

There are some significant consequences and a high success 
rate achieved with NOM. These include the delayed risk of 
splenic rupture, the possibility of rebleeding, delayed diagno-
sis of another abdominal organ injury, pseudoaneurysm, and 
arteriovenous fistula. Thus, determining possible predictors 
and risk factors, including the hospitalization and discharge 
times from admission to the emergency department, using a 
standardized plan, and keeping these patients’ follow-up and 
treatment consistent with this plan will increase the success-
ful NOM (s-NOM). The overall incidence of f-NOM ranged 
from 8% to 18%.[4–6]

Today, many scoring systems are recommended for spleen 
trauma. However, none of these scoring systems alone is a 
sufficient predictor for splenectomy. The American Asso-
ciation for the Surgery of Trauma (AAST) is currently the 
most widely used scoring system. Although the AAST has 
been revised, it only evaluates the anatomical structure of 
the wounds, and it does not evaluate the vascular injury and 
active bleeding.

Blunt spleen injuries generally are evaluated as Grades I-V, 
but in some studies, these injuries are graded as low (I-III) 
and high (IV, V).[7] The revised AAST scale indicates that for 
Grade III injuries, the presence of additional abdominal solid 
organ injuries accompanying the spleen trauma should classify 
the injury as a higher grade.[8]

In this study, the first aim was to select patients diagnosed 
with blunt splenic trauma who were suitable for NOM af-
ter the initial evaluation by the emergency service team. The 
second aim was to determine the predictors and risk factors 
for selecting NOM and analyze their effects on failure NOM.

MATERIALS AND METHODS

Between March 2009 and June 2021, 189 patients with blunt 
spleen trauma were included in the study among all the pa-
tients with blunt abdominal trauma who were brought to the 
SBU Ümraniye Training and Research Hospital trauma center.

After admission to the emergency department, 13 patients 
underwent emergency surgery (immediate splenectomy) for 

hemodynamic instability, and 18 died. NOM was planned for 
the remaining 158 patients (stable or stabilized). Patients 
scheduled for NOM were grouped as s-NOM (n=139) and 
f-NOM (n=19) and retrospectively analyzed their results.

We obtained ethics committee approval for the clinical re-
search study (March 11, 2021/79). This study was performed 
according to the principles of the Declaration of Helsinki 
and, before surgery, informed the patients and first-degree 
relatives about the procedure and possible complications. 
Written informed consent was waived because the study was 
retrospective.

Patients’ demographic data, AAST spleen injury grading scale, 
injury scores (Injury Severity Score [ISS], Revised Trauma 
Score [RTS], and Glasgow Coma Score [GCS]), injury mech-
anism, hemodynamic parameters at presentation, laboratory 
data, imaging studies, interventions, blood transfusions, as-
sociated abdominal organ injuries, and other extra-abdom-
inal injuries, morbidity, and mortality data were recorded 
prospectively.

Hemodynamically stable or stabilized patients over 17 years 
of age with blunt splenic trauma were included in the study. 
Patients who underwent emergency surgery due to instability, 
peritonitis, or other diagnoses were excluded from the study.

Statistical Analysis
The data were analyzed using the SPSS version 25.0 statistical 
program (IBM Corp., Armonk, NY, USA). The expected data 
distribution was determined using the Kolmogorov-Smirnov 
test. The Student’s t-test and Chi-square test were used for 
parametric data and descriptive statistical methods (mean, 
standard deviation, and frequency) while evaluating study 
data, and p<0.05 was considered statistically significant.

NOM-Overview
Initial Evaluation
Patients admitted to the emergency trauma unit were man-
aged according to the ATLS algorithms. According to these 
criteria, the study strategy for patients is determined by clas-
sifying the patients as hemodynamically stable, hemodynam-
ically stabilized, and unstable. Hemodynamically unstable pa-
tients were defined as having a systolic blood pressure (SBP) 
<90 mmHg despite intense fluid and blood supplementation. 
These patients were taken directly into the surgery during 
the initial evaluation. At admission, patients who were hemo-
dynamically stable or stabilized (SBP >90 mmHg with ade-
quate fluid replacement) were followed up with NOM.

Emergency Department Management
Focused Assessment with Sonography for Trauma (FAST) for 
unstable patients was requested on admission to the emer-
gency department. FAST-positive patients underwent emer-
gency surgery.
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Patients who were FAST positive but stable or stabilizing 
should be treated with contrast-enhanced abdominal com-
puted tomography (CT) to assess the location and extent of 
parenchymal lesions, accompanying extra-abdominal injuries, 
and the size of the hemoperitoneum.

In FAST-negative patients, the intraperitoneal bleeding in 
hemodynamically unstable patients was not excluded and 
repeated the FAST procedure after a short resuscitation. 
Performed spleen salvage (splenorrhaphy and partial splenec-
tomy) in stable perioperative patients who underwent la-
parotomy for an unstable indication or other reasons and 
splenectomy was performed in unstable patients.

Intensive Care Unit (ICU) Management
Patients scheduled for NOM were monitored in the ICU. 
Standard care consisted of infusion of crystalloid fluids or 
packed red blood cells, which were necessary to maintain 
SBU >90 mmHg and hemoglobin >8 g/L, and controlled fluid 
resuscitation instead of aggressive fluid resuscitation. A mas-
sive transfusion protocol was applied when necessary.

The patients were on bed rest for the first 72 h. They re-
ceived serial blood tests every 6 h in addition to blood gas 
testing and clinical observation (GCS, SpO2, heart rate, blood 
pressure, and urinary output) for 12 h. Both mobilization and 
oral diet were allowed when two consecutive hemoglobin 
measurements were stable.

Immediate Surgery
It was defined as the patients brought to the emergency depart-
ment that required immediate surgery (splenectomy or laparo-
tomy) due to instability or peritonitis after initial evaluation.

Delayed Surgery
After the initial evaluation, defined as the patients who were 
unstable but stabilized with ATLS, and underwent surgery 
because of instability or complications within 6 months after 
discharge.

s-NOM
Among the planned NOM patients, those who did not un-
dergo splenectomy and had no concomitant accompanying 
abdominal organ injuries or who did not undergo surgery due 
to complications during hospitalization before discharge or 6 
months after discharge were identified as s-NOM patients.

F-NOM
After NOM was planned, the f-NOM was defined as patients 
who underwent surgery for hemodynamic instability, peri-
tonitis, and diagnostic purposes or due to complications.

Trauma Scoring Systems
The grading defined by the AAST is the most used organ 
injury scale for spleen trauma. This classification is based on 
the lesion anatomy in the spleen.

The ISS summarizes the severity of the injury in a patient with 
multiple traumas. It is calculated as the sum of the squares of 
the highest Abbreviated Injury Scale ratings in the three most 
severely injured body regions. ISS ranges from 1 to 75.[8]

RTS
The RTS is based on three specific physiological parameters, 
each of which is scored from 0 (severe impairment) to 4 (mild 
impairment). It is achieved from the initial dataset obtained 
from the patient, consisting of GCS, SBP, and respiratory 
rate. RTS values range from 0 to 7.84. RTS has been shown to 
correlate well with the probability of survival.

To describe the extent of the injury, we used the AAST organ 
injury scale, which represents five degrees of injury to the 
spleen (Fig. 1).

RESULTS

After the initial evaluation of 189 patients with blunt splenic 
injury (BSI) who was brought to the emergency department, 
13 (6.9%) patients underwent emergency surgery due to in-
stability, and 18 (9.5%) patients died. NOM was planned for 
the remaining 158 patients, among whom 115 (72.8%) were 
men and 43 (27.2%) were women. The mean hospital stay 
was 8 (4–21) days. The mean follow-up period was 12 (6–18) 
months. USG and CT were applied in s-NOM patients 60 
(43.2%) versus 137 (98.6%) and in f-NOM 10 (52.6%) versus 
19 (100%), respectively. There was no statistically significant 
difference between the groups for age or gender (Table 1).

Figure 1. The American Association for the Surgery of Trauma 
Splenic Injury Scale (1994 revision), Moore et al.[7]

Grade Injury description 

I Hematoma subcapsular, <10% surface area

 Laceration capsular, <1cm parenchymal depth

II Hematoma subcapsular, 10–50% surface area, 5 cm   

 diameter

 Laceration 1- to 3-cm depth, which does not involve  

 trabecular vessel

III Hematoma subcapsular, >50% surface area or

 expanding.

 Ruptured subcapsular or parenchymal hematoma

 Intraparenchymal hematoma >5 cm or expanding

 laceration >3 cm depth or involving trabecular vessels

IV Laceration involving segmental or hilar vessels

 producing major devascularization (>25% of the

 spleen)

V Laceration completely shattered the spleen.

 Vascular, hilar vascular injury, which devascularizes   

 the spleen, needs operative management (OM)
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The number of Grades I-V in the NOM planned patients 
(n=158) was 20 (12.6%), 54 (34.1%) 56 (35.4%), 26 (16.4%), 
and 2 (1.3%), respectively, shown the number of patients with 
Grades I-V in the s-NOM and f-NOM groups in Figure 2.

The success or failure of NOM significantly correlates with the 
degree of spleen injury. Overall, the success was 88.0%, and 
the failure was 12.0 for NOM patients. According to these re-
sults, while the success of NOM was primarily seen in Grades 
I, II, and III, success and failure rates in Grade IV were close 

to each other (57.7% vs. 42.3%). Two patients with Grade V 
spleen injury in the planned NOM died postoperatively. How-
ever, there was multiple solid organ trauma other than the 
spleen in two patients who performed liver packing and distal 
pancreatectomy in one patient and nephrectomy in the other.

The success rates of s-NOM patients according to the Grades 
I-V were 20 (100%), 52 (96.3%), 52 (92.8%), 15 (57.7%), and 
0 (0.0%), respectively.

There were 102 units of red cell transfusions (RCTs; mean, 
2.46 units) that were given to 41 patients in the s-NOM 
group, and 81 units of RCTs (mean, 4.26 units) were given to 
19 patients in the f-NOM (p<0.001).

Factors determining organ injury severity and the patient’s 
general condition, such as hemoglobin, hematocrit, RCT, SBP, 
GCS, ISS, RTS, and associated abdominal organ injury, were 
evaluated as significant predictors of f-NOM (p<0.001). ISS 
scores >15 and<15 in s-NOM were 57.5% (mean score, 22.8) 
versus 42.4% (mean, 7.6), and those in the f-NOM group 
were 78.9% (mean score, 34.8) versus 21% (mean score, 
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Table 1. Demographic data and characteristics on the admission of the patients (s-NOM and f-NOM)

  s-NOM (n=139/%) f-NOM (n=19/%) p-value

Age (years) 32.2±14.5 36.1±16.1 0.265

Age >55 8 (5.7)  3 (15.8) 0.146

Male 100 (72.0) 15 (79.0) 0.520

Femele   39 (28.0)  4 (21.1) 

Mechanisms of accident   

 Motor vehicle 70 (50.3) 13 (68.4) 0.155

 Motorcycle/bike 20 (14.4) 3 (15.8) 

 Falling 37 (26.6) 3 (15.8) 

 Others 12 (8.6) – 

  Mean±SD Mean±SD 

Max_leukocyte (×103/L)  17.740±6.2 24.636±5.5 0.001

Min_htc level (%) 31.9±5.9 26.7±6.8 0.001

Min_Hb (gr/dL) 11.5±1.9 8.8±2.2 0.001

Hearth rate/min 92.9±12.3 104.9±18.7 0.001

Systolic blood pressure (mmHg) 114.9±13.4 101.1±15.6 0.001

Glasgow coma score 14.8±1.4 13.05±3.8 0.001

Revised trauma score 7.8±1.0 6.9±1.3 0.001

Injury severity score 13.9±9.4 27.5±12.4 0.001

Red cell transfusion/IU 2.46±0.8 4.26±2.2 0.001

Blunt abdominal trauma   

 Solitary splenic injury 98 (70.5) 9 (47.4) 0.043

 Multiple abdominal solid organ injury 41 (29.5) 10 (52.6)

NOM: Non-operative management; SD: Standard deviation; IU: International unit; htc: Hematocrit; Hb: Hemoglobin.

60

50

40

30

20

10

0
I II III

AAST grade

IV V

f-NOM
s-NOM

Figure 2. Performed scoring organ injury according to the AAST 
organ injury scale.

Ulus Travma Acil Cerrahi Derg, October 2022, Vol. 28, No. 10 1431



11.7), respectively (p<0.001). When S-NOM and f-NOM pa-
tients were analyzed by age, patients over 55 years of age 
were 5.7% and 15.8%, respectively (p>0.05).

In the f-NOM (n=19) group, 17 (89.5%) patients underwent 
surgery with the diagnosis of hemodynamic instability and/
or acute abdomen. Total splenectomy was performed in 15 
(78.9%) patients and splenic salvage (splenorrhaphy and par-
tial splenectomy) in 2 (10.5%) patients. Two patients died due 
to reasons unrelated to the spleen in the NOM group. One of 
these patients had Grade III spleen trauma, aorta dissection, 
and hemopneumothorax, and the other had Grade III spleen 
trauma and pelvic fracture. Ninety-five percent of total or 
partial splenectomy cases occurred within the first 72 h in 
patients planned for NOM. Additional extra-abdominal organ 
injuries were observed in 141 patients in the s-NOM group 
and 37 in the f-NOM group (Fig. 3).

In the s-NOM group, the liver, kidney, and pancreas were the 
most injured organs (17.9%, 7.9%, and 2.1%, respectively). 
Isolated splenic trauma was observed in 70.5% of the s-NOM 
group and 47.4% of the f-NOM group (p<0.05); however, 
multiple abdominal solid organ injuries were observed in 
29.5% of the s-NOM, 52.6% in the f-NOM group (p<0.05). 
The overall complication rate was 10.1%, and the mortality 
rate was 1.2% in the f-NOM group.

Forty-six surgical procedures were performed (including tho-
racic tube drainage). The most frequently performed proce-
dures in the f-NOM group were liver packing (3), nephrecto-
my (2), nephropathy and renal vein repair (1), left diaphragm 
rupture (1), pancreatic rupture and postoperative fistula (1), 
adrenalectomy (1), and distal pancreatectomy (1).

Among the complications associated with a chest injury, 
atelectasis, pneumonia, pleural effusion, rebleeding, sub-
-diaphragmatic collection, wound infection, wound dehis-
cence, and evisceration were the most common challenges 
and complications. In our study, cerebral edema, frontal sac, 
and pneumocephalus were observed in one patient in each 
group. Two patients with chest injury (hemopneumothorax) 
due to trauma and thoracic tube drainage underwent retube 
drainage due to pleurisy on days 15 and 30 of follow-up.

Prophylactic triple vaccine (pneumococcal, influenza, and 
meningitis) was recommended for patients who underwent 
splenectomy after discharge. No patient developed sepsis, AV 
fistula, or pseudoaneurysm.

DISCUSSION
Blunt splenic trauma cases without hemodynamic instabil-
ity and peritonitis are successfully managed without surgery. 
NOM aims to reduce blood transfusion, morbidity, mortal-
ity, and unnecessary laparotomy. Patients with multiple blunt 
abdominal organ injuries can be successfully treated with 
NOM.[9]

In the present study, s-NOM was 88.0, and f-NOM was 
12.0%. Brillantino et al.[3] showed an f-NOM of 4.6%. In simi-
lar studies, f-NOM rates of 8–46.5% were reported.[9,10]

The degree of spleen injury is considered one of the most im-
portant predictors of NOM failure. In some studies, Grades 
I-III spleen injuries are reported as low grade, and Grades 
IV-V injuries are reported as high grade. According to the 
revised scale, if a Grade III spleen injury accompanies an addi-
tional solid organ injury, it is recommended to be defined as 
a higher grade.[11]

Peitzman et al.[4] showed that the Grades I-V spleen traumas 
were successfully treated with NOM in 75%, 70%, 49.3%, 
16.9%, and 1.3% of patients.

In the present study, the success rates in Grades I-V spleen 
injuries were 100%, 96.3%, 92.8%, 57.7%, and 0%, respec-
tively. In similar studies, f-NOM increased as the grade in-
creased.[4,12]

Isolated spleen injury was higher in the s-NOM group than 
in the f-NOM group in the present study (70.5% vs. 47.4%). 
However, failure was higher in patients with multiple abdom-
inal solid organ injuries (29.5% vs. 52%, p<0.05). Reported 
similar results in other studies.[13,14]

The degree of splenic injury, amount of hemoperitoneum, 
patients over 55 years of age, presence of contrast extrava-
sation or pseudoaneurysm on CT scan, and required more 
than 4 units of blood transfusion in the first 24 h are essential 
predictors and risks for NOM failure.

However, none of these factors are sufficient to demonstrate 
the success or failure of NOM. Because they include effects 
of other factors such as ASA, GCS, ISS, and RTS, the scores, 
comorbidities, and abdominal and extra-abdominal organ in-
juries are risk factors for NOM failure.[15–17]

Olthof et al.[16] reported a systematic review of ten cohort 
studies investigating prognostic factors for disability in NOM. 
The number of predictors reported in these studies ranged 
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Figure 3. The types and number of associated extra-abdominal 
organ injuries.

Ulus Travma Acil Cerrahi Derg, October 2022, Vol. 28, No. 101432



from 14 to 25. They observed that hemodynamic instability 
and peritonitis were the most important predictors. How-
ever, they declared over 80% consensus among experts in 
the Delphi study that hemodynamic stability is necessary for 
s-NOM.

In the present study, minimum hematocrit level (%), minimum 
hemoglobin (g/dL), heart rate (beats/min), SBP (mmHg), GCS, 
RTS, ISS, and units of RCT were predictors with statistically 
significant results (p<0.001). Different opinions have about 
whether age alone is an essential determinant of failure in 
managing blunt splenic trauma. The most used limit among 
young and old adults is 55 years.[15]

Olthof et al.[16] reported that age was a significant prognostic 
factor for f-NOM in four systematic reviews, including age 
>40 years in one study and age >55 years in two studies. 
Another study reported higher failure rates (11%) in patients 
older than 55, whereas only 7% in patients younger than 
55.[18] All patients over 55 years of age with f-NOM were 
Grade IV spleen injuries in this study. Patients >55 years of 
age were 5.7% in the s-NOM and 15.8% in the f-NOM group 
in the present study. However, this result was not statistically 
significant (p>0.05).

The blood transfusion rate is one of the most impor-
tant predictors. Some studies reported that the risk of 
splenectomy increased in patients who received four units 
or more blood transfusions for hemodynamic stability.[17] 
The present study showed the mean number of RCT units 
per person in the s-NOM and f-NOM groups (2.46±0.8 vs. 
4.26±2.2, p<0.001). There was an over 80% consensus in 
the Delphi study that surgical management is indicated for 
patients requiring five or more units of packed red blood 
cells.[16]

ISS and other trauma scores are often used to analyze out-
comes and prognoses of trauma patients. Some studies state 
that they have little effect on trauma scores on initial pa-
tient evaluation and NOM planning. Most of these studies 
reported an ISS over 25 in NOM deficiency.[19–21]

In this study, the mean ISS score >15 in the s-NOM and f-
NOM groups was 34.8 and 22.8, respectively (p<0.001). 
Peitzman et al.[4] reported an ISS score of >15 in 46.6% of 
patients and <15 in 82.1% in their study.

Bala et al.[22] defined risk factors and highlighted the num-
ber of injured areas, which is different from other studies. 
They reported that injuries that did not require blood trans-
fusion and had <3 anatomical region injuries were successfully 
treated with NOM. We did not differentiate between the iso-
lated spleen and other anatomical region injuries in our study 
because we predicted that the severity of the organ injury 
score was more important than the number of concomitant 
injuries in a spleen trauma.

In this study, multiple abdominal solid organ injuries associ-
ated with spleen trauma were proportionally higher. s-NOM 
and f-NOM were 29.5% versus 52.6% (p<0.001), respectively. 
This result is like that of other studies, including Malhotra et 
al.[23] In their study, patients with multiple organ injuries had a 
higher rate of f-NOM than s-NOM (11.6% vs. 5.8%).

A multicenter study identified a significant relationship be-
tween the effect of traumatic brain injury and NOM failure 
(p<0.05).[24]

Cerebral trauma is not considered an indication for splenec-
tomy in cases with BSI. However, cognitive impairment as-
sociated with a head injury was suggested to complicate the 
diagnosis of intra-abdominal injury, especially intestinal dam-
age (peritonitis).[25]

A clear evaluation could not be made of the effect of severe 
brain trauma cases on NOM deficiency in our study. Studies 
of traumatic cerebral injury were limited to f-NOM. Some 
authors have suggested that splenectomy is independently 
associated with increased mortality in moderate or severe 
brain trauma patients.[26,27]

Peitzman et al.[4] reported that 60.9% of f-NOM occurred in 
the first 24 h after admission, 13.8% occurred on the 2nd day, 
6.9% on the 3rd day, and 4.6% on the 4th day. Similarly, another 
study showed that 65% of the patients underwent surgery in 
the first 24 h.[28] In addition, 78.9% of the NOM failure oc-
curred in the first 48 h, and the rest of the failures occurred 
between days 7 and 12 in this study.[29]

The frequency of CT assessment in hospitalized or dis-
charged patients with splenic trauma is controversial. In low-
grade splenic injuries, repeat imaging is not recommended 
unless the patient has signs and symptoms of intra-abdom-
inal bleeding. Repeated CT in hospitalized patients aims to 
diagnose specific vascular abnormalities, particularly splenic 
artery pseudoaneurysms. One of the largest series examined 
the role of CT scans in the follow-up of discharged spleen 
trauma patients. In patients who want to return to their daily 
activities, repeat CT may be helpful to learn the status of 
spleen healing.

Cerebral trauma is not considered an indication for splenec-
tomy in patients with BSI. However, cognitive impairment 
associated with a head injury was suggested to complicate 
the diagnosis of intra-abdominal injury, especially intestinal 
damage (peritonitis).[25]

Robinson et al.[14] suggested a restricted return to daily activ-
ities in patients with Grades III-V injuries for 8 weeks or un-
til imaging studies noted complete recovery. Although there 
was no consensus on this issue in the Delphi study, most 
participants agreed that a 3-month rest period is required 
before patients return to close contact sports activities.[16] 
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This period was determined (approximately 6–8 weeks in 
high-grade patients) according to additional abdominal organ 
injuries, complications, laboratory and radiological findings, 
and the patient’s compliance status in the present study.

Thrombocytosis occurs in approximately 50% of patients 
2–10 days after splenectomy. Although the data are insuffi-
cient, there is no need for antiplatelet use until a level greater 
than 1,000,000 cells/mm3 is reached.[27,30,31] Eberle et al.[31] re-
ported that early (<3 days) use of low-molecular-weight hep-
arin in pharmaceutical deep vein thrombosis (DVT) prophy-
laxis did not increase the failure rates or blood transfusion 
requirements in patients with a splenic injury. Alejandro et 
al.[32] showed that DVT prophylaxis did not affect the f-NOM.

Late splenic rupture, early or late splenic hemorrhages, infec-
tion, splenic infarction, abscess, sepsis, AV fistulas, and pseu-
doaneurysm are observed in patients with planned NOM for 
spleen trauma.

Splenectomy is accepted as the first-choice intervention in 
spleen abscesses. However, percutaneous drainage can be 
performed in suitable patients according to the trauma loca-
tion.[33,34] Percutaneous drainage was performed for the sub-
diaphragmatic collection in two patients in weeks 3 and 5 
after splenectomy.

In the present study, the post-operative follow-up period 
was 18 months. Total complications were 10.1% with NOM. 
There were no deaths among patients who underwent la-
parotomy or splenectomy; However, 2 patients (1.3%) died 
due to another reason (pulmonary embolism and aortic dis-
section) in the planned NOM. Developed a pancreatic fistula 
in one patient in this study (0.6%). Mohren et al.[30] showed a 
1.5% pancreatic fistula rate. Koca et al.[35] reported a compli-
cation rate of 6.45% in NOM patients.

The limitations of this study are its retrospective design, con-
ducted in a single center, and the small sample size. The mul-
tivariate analysis could not be performed in the f-NOM due 
to the small sample sizes of the f-NOM group. However, the 
predictors, risk factors, and other data were prospectively 
recorded.

Conclusion
NOM of blunt splenic injuries has been preferred in hemo-
dynamically stable patients, regardless of the grade of injury. 
While the role of some of the predictors and risk factors caus-
ing failure in NOM has been revealed, some remain contro-
versial. This study showed that grade of injury, Hb, red blood 
cell transfusion, GCS, ISS, SBP, and multiple abdominal solid 
organ injuries were important predictors for NOM failure. 
The Grades I-III blunt splenic trauma patients and more than 
half of Grade IV spleen injuries were successfully treated using 
NOM. However, NOM was insufficient in all Grade V patients.

In addition to the high success rate achieved with NOM, 
some critical consequences can be seen, such as the delayed 
risk of splenic rupture, the possibility of rebleeding, and de-
layed diagnosis of other abdominal organ injuries.

Therefore, we predict that standardized and careful patient 
selection, categorization of the cases planned for NOM ac-
cording to their clinical and radiological conditions, and timely 
determination of predictors and risk factors will increase the 
success rate of NOM by reducing possible morbidity and 
mortality.

Ethics Committee Approval: This study was approved 
by the Ümraniye Training and Research Hospital Clinical Re-
search Ethics Committee (Date: 11.03.2021, Decision No: 
B.10.1.TKH.4.34.H.GP.0.01/79).

Peer-review: Internally peer-reviewed.

Authorship Contributions: Concept: A.Y., A.Ö.; Design: 
A.Y., M.Y.; Supervision: F.E.; Materials: M.Y.; Data: A.T.; Anal-
ysis: A.Y., A.Ö.; Literature search: A.Y.;  Writing: A.Y., A.Ö.;  
Critical revision: F.E.

Conflict of Interest: None declared.

Financial Disclosure: The authors declared that this study 
has received no financial support.

REFERENCES

1. Costa G, Tierno SM, Tomassini F, Venturini L, Frezza B, Cancrini G, 
et al. The epidemiology and clinical evaluation of abdominal trauma. 
An analysis of a multidisciplinary trauma registry. Ann Ital Chir 
2010;81:95–102.

2. Shapiro MJ, Krausz C, Durham RM, Mazuski JE. Overuse of splenic 
scoring and computed tomographic scans. J Trauma 1999;47:651–8.

3. Brillantino A, Iacobellis F, Robustelli U, Villamaina E, Maglione F, 
Colletti O, et al. Non operative management of blunt splenic trauma: 
A prospective evaluation of a standardized treatment protocol. Eur J 
Trauma Emerg Surg 2016;42:593–8. [CrossRef ]

4. Peitzman AB, Heil B, Rivera L, Federle MB, Harbrecht BG, Clancy 
KD, et al. Blunt splenic injury in adults: Multi-institutional study of the 
Eastern association for the surgery of trauma. J Trauma 2000;49:177–
87; discussion 187–9. [CrossRef ]

5. Zarzaur BL, Kozar RA, Fabian TC, Coimbra R. A survey of American 
association for the surgery of trauma member practices in the manage-
ment of blunt splenic injury. J Trauma 2011;70:1026–31. [CrossRef ]

6. Olthof DC, van der Vlies, Cornelis H, Joosse P, van Delden OM, 
Jurkovich GJ, et al. Consensus strategies for the non-operative manage-
ment of patients with blunt splenic injury: A Delphi study. J Trauma 
Acute Care Surg 2013;75:353–4. [CrossRef ]

7. Moore EE, Cogbill TH, Jurkovich GJ, Shackford SR, Malangoni MA, 
Champion HR. Organ injury scaling: Spleen and liver (1994 revision). J 
Trauma 1995;38:323–4. [CrossRef ]

8. Renzulli P, Gross T, Schnüriger B, Schoepfer AM, Inderbitzin D, Ex-
adaktylos AK, et al. Management of blunt injuries to the spleen. Br J Surg 
2010;97:1696–703. [CrossRef ]

9. Velmahos GC, Zacharias N, Emhoff TA, Feeney JM, Hurst JM, Crookes 
BA, et al. Management of the most severely injured spleen: A multicen-

Yıldız et al. Blunt splenic trauma

Ulus Travma Acil Cerrahi Derg, October 2022, Vol. 28, No. 101434

https://doi.org/10.1097/00005373-199910000-00008
https://doi.org/10.1007/s00068-015-0575-z
https://doi.org/10.1097/00005373-200008000-00002
https://doi.org/10.1097/TA.0b013e318217080c
https://doi.org/10.1097/TA.0b013e3182a49f16
https://doi.org/10.1097/00005373-199503000-00001
https://doi.org/10.1002/bjs.7203


ter study of the research consortium of New England centers for trauma 
(ReCONECT). Arch Surg 2010;145:456–60. [CrossRef ]

10. Harbrecht BG, Ko SH, Watson GA, Forsythe RM, Rosengart MR, 
Peitzman AB. Angiography for blunt splenic trauma does not improve 
the success rate of non-operative management. J Trauma 2007;63:44–9.

11. Zarzaur BL, Rozycki GS. An update on non-operative management of 
the spleen in adults. Trauma Surg Acute Care Open 2017;9;2:e000075.

12. McCray VW, Davis JW, Lemaster D, Parks SN. Observation for non-
operative management of the spleen: How long is long enough? J Trauma 
2008;65:1354–8. [CrossRef ]

13. Sharma OP, Oswanski MF, Singer D, Raj SS, Daoud YA. Assessment of 
non-operative management of blunt spleen and liver trauma. Am Surg 
2005;71:379–86. [CrossRef ]

14. Robinson WP 3rd, Ahn J, Stiffler A, Rutherford EJ, Hurd H, Zarzaur 
BL, et al. Blood transfusion is an independent predictor of increased 
mortality in nonoperatively managed blunt hepatic and splenic injuries. 
J Trauma 2005;58:437–44; discussion 444–5. [CrossRef ]

15. Bhangu A, Nepogodiev D, Lal N, Bowley DM. Meta-analysis of predic-
tive factors and outcomes for failure of non-operative management of 
blunt splenic trauma. Injury 2012;43:1337–46. [CrossRef ]

16. Olthof DC, Joosse P, van der Vlies, Cornelius H, de Haan RJ, Goslings 
JC. Prognostic factors for failure of non-operative management in adults 
with blunt splenic injury: A systematic review. J Trauma Acute Care Surg 
2013;74:546–57. [CrossRef ]

17. Cocanour CS, Moore FA, Ware DN, Marvin RG, Clark JM, Duke JH. 
Delayed complications of non-operative management of blunt adult splenic 
trauma. Arch Surg 1998;133:619–24; discussion 624–5. [CrossRef ]

18. Bee TK, Croce MA, Miller PR, Pritchard FE, Fabian TC. Failures of 
splenic non-operative management: İs the glass half empty or half full? J 
Trauma 2001;50:230–6. [CrossRef ]

19. McIntyre LK, Schiff M, Jurkovich GJ. Failure of non-operative man-
agement of splenic injuries: Causes and consequences. Arch Surg 
2005;140:563–8; discussion 568–9. [CrossRef ]

20. Siriratsivawong K, Zenati M, Watson GA, Harbrecht BG. Non-opera-
tive management of blunt splenic trauma in the elderly: Does age play a 
role? Am Surg 2007;73:585–9; discussion 590. [CrossRef ]

21. Jeremitsky E, Smith RS, Ong AW. Starting the clock: Defining non-
operative management of blunt splenic injury by time. Am J Surg 
2013;205:298–301. [CrossRef ]

22. Bala M, Edden Y, Mintz Y, Kisselgoff D, Gercenstein I, Rivkind AI, et 
al. Blunt splenic trauma: Predictors for successful non-operative manage-
ment. Isr Med Assoc J 2007;9:857–61.

23. Malhotra AK, Latifi R, Fabian TC, Ivatury RR, Dhage S, Bee TK, et al. 

Multiplicity of solid organ injury: İnfluence on management and outcomes 
after blunt abdominal trauma. J Trauma 2003;54:925–9. [CrossRef ]

24. Zarzaur BL, Kozar R, Myers JG, Claridge JA, Scalea TM, Neideen TA, 
et al. The splenic injury outcomes trial: An American association for the 
surgery of trauma multi-institutional study. J Trauma Acute Care Surg 
2015;79:335–42. [CrossRef ]

25. Teixeira PG, Karamanos E, Okoye OT, Talving P, Inaba K, Lam L, et al. 
Splenectomy in patients with traumatic brain injury: Protective or harm-
ful? A National Trauma Data Bank analysis. J Trauma Acute Care Surg 
2013;75:596–601. [CrossRef ]

26. Watson GA, Hoffman MK, Peitzman AB. Non-operative manage-
ment of blunt splenic injury: What is new? Eur J Trauma Emerg Surg 
2015;41:219–28. [CrossRef ]

27. Joseph B, Pandit V, Harrison C, Lubin D, Kulvatunyou N, Zangbar B, et 
al. Early thromboembolic prophylaxis in patients with blunt solid abdom-
inal organ injuries undergoing non-operative management: İs it safe? Am 
J Surg 2015;209:194–8. [CrossRef ]

28. Clancy AA, Tiruta C, Ashman D, Ball CG, Kirkpatrick AW. The song 
remains the same although the instruments are changing: Complications 
following selective non-operative management of blunt spleen trauma: A 
retrospective review of patients at a level I trauma centre from 1996 to 
2007. J Trauma Manag Outcomes 2012 13;6:4. [CrossRef ]

29. Savage SA, Zarzaur BL, Magnotti LJ, Weinberg JA, Maish GO, Bee TK, 
et al. The evolution of blunt splenic injury: Resolution and progression. J 
Trauma 2008;64:1085–92. [CrossRef ]

30. Mohren M, Markmann I, Dworschak U, Franke A, Maas C, Mewes S, 
et al. Thromboembolic complications after splenectomy for hematologic 
diseases. Am J Hematol 2004;76:143–7. [CrossRef ]

31. Eberle BM, Schnüriger B, Inaba K, Cestero R, Kobayashi L, Barmparas 
G, et al. Thromboembolic prophylaxis with low-molecular-weight hep-
arin in patients with blunt solid abdominal organ injuries undergoing 
non-operative management: Current practice and outcomes. J Trauma 
2011;70:141–6; discussion 147. [CrossRef ]

32. Alejandro KV, Acosta JA, Rodríguez PA. Bleeding manifestations after 
early use of low-molecular-weight heparins in blunt splenic injuries. Am 
Surg 2003;69:1006–9.

33. Paris S, Weiss SM, Ayers WH Jr., Clarke LE. Splenic abscess. Am Surg 
1994;60:358–61.

34. Shackford SR, Molin M. Management of splenic injuries. Surg Clin 
North Am 1990;70:595–620. [CrossRef ]

35. Koca B, Topgül K, Yürüker SS, Cınar H, Kuru B. Non-operative treat-
ment approach for blunt splenic injury: İs grade the unique criterion? 
Ulus Travma Acil Cerrahi Derg 2013;19:337–42. [CrossRef ]

Yıldız et al. Blunt splenic trauma

Ulus Travma Acil Cerrahi Derg, October 2022, Vol. 28, No. 10 1435

https://doi.org/10.1001/archsurg.2010.58
https://doi.org/10.1097/TA.0b013e3180686531
https://doi.org/10.1136/tsaco-2017-000075
https://doi.org/10.1097/TA.0b013e31818e8fde
https://doi.org/10.1177/000313480507100503
https://doi.org/10.1097/01.TA.0000153935.18997.14
https://doi.org/10.1016/j.injury.2011.09.010
https://doi.org/10.1097/TA.0b013e31827d5e3a
https://doi.org/10.1001/archsurg.133.6.619
https://doi.org/10.1097/00005373-200102000-00007
https://doi.org/10.1001/archsurg.140.6.563
https://doi.org/10.1177/000313480707300610
https://doi.org/10.1016/j.amjsurg.2012.10.022
https://doi.org/10.1097/01.TA.0000066182.67385.86
https://doi.org/10.1097/TA.0000000000000782
https://doi.org/10.1097/TA.0b013e31829bb976
https://doi.org/10.1007/s00068-015-0520-1
https://doi.org/10.1016/j.amjsurg.2014.03.007
https://doi.org/10.1186/1752-2897-6-4
https://doi.org/10.1097/TA.0b013e31816920f1
https://doi.org/10.1002/ajh.20018
https://doi.org/10.1097/TA.0b013e3182032f45
https://doi.org/10.1016/S0039-6109(16)45132-7
https://doi.org/10.5505/tjtes.2013.89411


Yıldız et al. Blunt splenic trauma

OLGU SUNUMU

Künt dalak travma: Nonoperatif başarısızlık oranını etkileyen prediktör
ve risk faktörlerin analizi
Dr. Abdullah Yıldız,1 Dr. Adnan Özpek,1 Dr. Ahmet Topçu,2 Dr. Metin Yücel,1 Dr. Fikret Ezberci1
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AMAÇ: Non-operative management (NOM), künt dalak travması olan hemodinamik olarak stabil hastalarda standart bir tedavi haline gelmiştir. 
Çalışmalarda, NOM için çok sayıda prediktör ve risk faktörü tanımlanmaktadır. Ancak, bu faktörlerin NOM başarısızlığındaki rolleri tartışılmaya 
devam etmektedir. Bu çalışma, NOM uygulanan hastalardan elde edilen verilerin geriye dönük analiziyle, bu faktörlerin NOM başarısızlığındaki 
rolünü sunmayı amaçladı.
GEREÇ VE YÖNTEM: Mart 2009–Haziran 2021 tarihleri arasında künt karın travması ile getirilen ve künt dalak travması tanısı alan 189 hastanın 
ilk değerlendirmesi yapıldı. Hemodinamik instabilite nedeniyle acil ameliyata (immediate splenektomi) alınan 13 ve hayatını kaybeden 18 hasta ça-
lışmaya alınmadı. Geri kalan 158 hastaya (stabil veya stabilleşen) NOM planlandı. NOM planlanan hastalar başarılı (s-NOM; n=139) veya başarısız 
(f-NOM; n=19) olarak gruplandırılarak, sonuçlar geriye dönük olarak analiz edildi.
BULGULAR: NOM için planlanan 158 hastanın 115’i erkekti. Ortalama yaş; s-NOM 32.2±14.5 ve f-NOM’da 36.1±16.1) idi. Ortalama hastanede 
kalış süresi 8 (4–21) gün, takip süresi ise 12 (6–18) aydı. Planlanan NOM grubunda 60 (%43.2) hastaya USG ve 137 (%98.6) hastaya BT yapıldı. 
NOM planlanan hastalarda (n=158) grade I-V sırasıyla 20 (%12.6), 54 (34.1) 56 (%35.4), 26 (%16.4) ve 2 (%1.3) idi. Grade I-V başarı oranları sıra-
sıyla 20 (%100), 52 (%96.3), 52 (%92.8), 15 (%57.7), 0 (%0.0) idi. s-NOM grubundaki 41 hastaya 102 ünite eritrosit transfüzyonu (ortalama 2.46 
ünite) uygulanırken, f-NOM grubundaki 19 hastaya 81 ünite (ortalama 4.26 ünite) uygulandı (p<0.001). ISS skoru >15 hastalar %57.5 (ortalama 
skor, 22.8) ve f-NOM grubunda %78.9 (ortalama skor, 34.8) idi (p<0.001). Bu çalışmada genel NOM başarısı %88.0, toplam komplikasyon %10.1 
ve mortalite %1.2 idi.
TARTIŞMA: Bu çalışmada grade I-III künt dalak travmalı hastalara NOM protokolü uygulanarak başarıyla tedavi edildi. Ancak, grade IV dalak yara-
lanmalarının sadece %57.7’si NOM ile başarılı bir şekilde yönetildi. Standart bir plan dahilinde prediktör ve risk faktörleri belirlenmesi ve bu plan 
dahilinde takip ve tedavilerinin yapılması NOM başarısını artıracağını öngörüyoruz.
Anahtar sözcükler: Dalak yaralanması; künt dalak trauma; non-operatif  yönetim; splenektomi; splenic trauma.
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