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ABSTRACT
Background: Blunt abdominal trauma (BAT) is a frequent reason for hospital admission and a significant cause of death. 
Many scoring systems are designed to predict management outcomes. However, it is challenging because many variables 
affect the prognosis of trauma patients. The study aimed to create a simple score for prediction of morbidity and mortality 
in BAT which could be applied without the need for complex mathematical equations based upon initial physiological 
parameters, imaging, and response to initial resuscitation.
Patients and Methods: This prospective observational cohort study included patients who presented to Kasr Alainy 
emergency unit with BAT during the period from December 2020 to April 2021. Data obtained included socio-demographic 
data, assessment using advanced trauma life support, imaging findings, definitive management, and outcome. Logistic 
regression was done for selected statistically significant factors forming the BAT score.
Results: A total of 193 patients admitted for conservative/operative management following BAT were studied. The 
incidence of morbidity and mortality was 26.9 and 5.7%, respectively. Significant predictors for morbidity and mortality 
to BAT (Mnemonic: TRAFIC score) included: (T) trauma associated severe hemorrhage score greater than 10, (R) 
Response to fluid therapy, (A) positive abdominal examination, (F) positive FAST for moderate or marked amount of 
intra-abdominal free fluid collection (more than 500cc), (I) ICU admission, (C) positive compute tomography findings, 
Consciousness (Low glasgow coma score), Circulation (hemodynamic instability). A score of more than 5 is highly 
suggestive of morbidity, and a score of more than 6 is highly suggestive of mortality.
Conclusion: ‘TRAFIC’ is a simple score that can predict the morbidity and mortality in BAT. However, more studies are 
needed to validate the score.

INTRODUCTION                                                                 

Abdominal trauma is the third most common cause 
of death from trauma. The injury mechanisms include 
blunt, penetrating, and blast injuries[1]. The management 
of blunt abdominal trauma (BAT) is challenging; intra-
abdominal injuries are less obvious, and the indications 
for laparotomy especially in the hemodynamically stable 
patient are not as clear as in penetrating trauma[2]. Accurate 
and timely diagnosis of blunt intra-abdominal injury is 
paramount as early management can reduce mortality by 
up to 50%[3]. Factors that predict morbidity and mortality 
are important in the prioritization and triaging of patients 
especially, in trauma centers, mass casualty events, and 
those with signs indicating urgent laparotomy. Examples of 
these factors include: physiological signs on presentation 
especially hypotension, the time interval between injury 
and abdominal surgery if needed, and associated injuries, 
especially head trauma[4]. Many scoring systems are 

designed to monitor victims of BAT and to predict patients 
who are more critically ill thus dictating a higher level of 
care. However, it is difficult to get a solid score for the 
prediction of morbidity and mortality because there are 
many variables with subjective implementation affecting 
the outcome[4].

Aim

This work aimed to identify significant factors that 
may be attributed to morbidity and mortality in BAT cases 
used as predictors for a scoring system. This can help in 
decision making, decrease the time for management, with 
improve the outcome.

PATIENTS AND METHODS:                                                                               

This prospective observational cohort study included 
193 patients who presented to Kasr Alainy emergency 
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unit with BAT (isolated BAT, part of a polytrauma event) 
during the 5-month period starting from December 2020 
to April 2021. All patients requiring hospital admission 
for conservative or operative management were included. 
Patients with no positive clinical or radiological evidence 
of abdominal trauma, not requiring admission as those with 
a history of trauma days before presentation or a history of 
minor trauma, deceased on arrival, pregnant women, and 
cognitively impaired patients were all excluded.

Methods of the study

Patients presenting with BAT were initially evaluated 
according to the advanced trauma life support protocol.

The primary survey aimed to resuscitate the patient, 
and identify and treat conditions that threaten life. This 
was achieved by assessment of the ‘ABCs’ (Airway with 
cervical spine protection, Breathing, and Circulation, 
disability, exposure, and control of the environment) 
through a coordinated team at the same time rather than 
sequential steps. Life-threatening injuries were identified 
and treated by adding the adjuncts to the trauma victim. 
Primary survey imaging was done in the form of radiographs 
(chest, spine, and pelvis) and abdominal evaluation with 
US for the detection of any free fluid collection.

The secondary survey started after making sure of 
the stability of each patient, by taking a detailed history 
of the case/relatives using the AMPLE system (Allergies, 
Medications, past illnesses or Pregnancy, Last meal, 
and Events related to the injury) with the head-to-toe 
examination.

Detailed Local examination of the abdomen 

included:

(a) Inspection for free abdominal movement with 
respiration, abrasions, ecchymosis, or bruises. Ecchymosis 
involving the flanks (Grey Turner sign) or the umbilicus 
(Cullen sign), abdominal distension.

(b) Palpation for signs suggestive of peritoneal irritation 
as guarding, rigidity, tenderness, or rebound tenderness. 
Crepitation or instability of the thoracic cage.

(c) Percussion for dullness, resonance, and the most 
tender point.

(d) Auscultation of bowel sounds in the thorax may 
indicate the presence of a diaphragmatic injury.

(e) Digital rectal examination for any evidence of 
bony penetration secondary to pelvic fracture, high riding 
prostate suggests urethral injury, and assessment of 
perineal injuries.

Routine blood samples were withdrawn including 
samples for cross-matching, complete blood count, 
Coagulation profile, KFTs, LFTs, electrolytes, and 
amylase. Also, Calculations of trauma-associated severe 
hemorrhage (TASH) score for activation of massive blood 
transfusion protocol (Fig. 1). Furthermore, computed 
tomography (CT) abdomen and pelvis with IV contrast 
was done in stable patients as indicated.

Fig. 1: Trauma associated severe hemorrhage (TASH) score[5].
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Accordingly, the patients were either discharged home 
on warning signs if no clinical or radiological evidence of 
any organ injury, admitted for conservative management, 
or operative intervention.

In operated patients:

(a) Written consent was taken from all patients who 
needed operative intervention.

(b) All Laparotomies were done under general 
anesthesia through a midline incision with the exploration 
of any solid/hollow organ injury, any diaphragmatic 
injuries, and the integrity of retroperitoneal structures.

(c) Patients were transferred to ICU if needed for 
continuous monitoring of vital signs then they could be 
transferred to the ward when indicated.

In patients undergoing conservative management:

(a) Continuous Monitoring of the vital signs, and a 
serial abdominal examination were done regularly.

(b) Medications were prescribed in the form of IV 
fluids, antibiotics, anti-inflammatory drugs, PPI, and 
potent analgesics.

(c) Follow-up laboratory and radiological investigations 
were done as required.

The results of conservative management were as 
follows:

(a) Discharge of the patient home on warning signs such 
as (pallor, any sudden obvious change in daily activities, 
repetitive vomiting, any symptoms suggestive of GI 
bleeding such as hematemesis or melena, any symptoms of 
pain, discomfort, distension, any change of bowel habits).

(b) Delayed laparotomy if significant worsening of vital 
signs, abdominal examination, or investigation findings.

(c) Endoscopic or radiological interventions were used 
if required.

All included patients were divided into two groups:

(a) Recovery group.

(b) Morbidity and Mortality group.

Morbidity was defined as illness, impairment, and 
degradation of health after BAT that can affect the function 
of any organ and impair the daily routine activities. This 
includes a need for advanced pharmacological support, 
endoscopic or radiological intervention.

The following parameters were compared between 
the groups:

(a) Sociodemographic factors (age, sex, BMI, 
associated co-morbidities).

(b) Analysis of the event (mode of trauma, duration 
before presentation).

(c) Assessment of the patient (Airway, breathing, 
circulation).

(d) Response to fluid therapy. (Responders are 
those patients that demonstrate improvement of their 
physiological parameters, transient responders show an 
initial improvement followed by further deterioration of 
their hemodynamic status. Nonresponders are those who 
continue to deteriorate despite fluid resuscitation).

(e) TASH score

(f) FAST, CT scan findings.

(g) Operative or conservative management.

(h) Need for ICU admission.

(i) Outcome using the Clavien–Dindo classification as 
a well-validated reference.

Statistical analysis

Data were coded and entered using the statistical 
package for the Social Sciences (SPSS) version 26 (IBM 
Corp., Armonk, New York, USA). Data were summarized 
using mean, standard deviation, median, minimum, and 
maximum, in quantitative data and using frequency 
(count) and relative frequency (percentage) for categorical 
data. Comparisons between quantitative variables were 
done using the nonparametric Mann–Whitney test[6]. For 
comparing categorical data, the χ2 test was performed. 
Exact test was used instead when the expected frequency 
is less than 5[7]. Receiver operating characteristic (ROC) 
curve was constructed with the area under curve analysis 
performed to detect the best cutoff value of numerical 
parameters for the detection of morbidity and mortality. 
The associations between the data and the presence of 
morbidity and mortality were explored using univariate 
logistic regression and expressed as odds ratios (ORs) 
with a 95% confidence interval (CI). Those variables 
that demonstrated statistically significant univariate ORs 
were included in a diagnostic scoring system to predict 
the presence of morbidity and mortality as described by[8]. 
Briefly, the regression coefficients of any statistically 
significant predictors on univariate analysis were changed 
into item-assigned scores by dividing with the smallest 
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coefficient (1.276) and rounding up to the nearest integer. 
These individual item scores were then summed to create a 
total score. The ROC curve was constructed with the area 
under the curve analysis performed to detect the best cutoff 
value of score for the detection of morbidity and mortality. 
P values less than 0.05 were considered statistically 
significant.

RESULTS:                                                                          

This observational study included 193 patients who 
presented to Kasr Alainy emergency department with BAT 
(isolated trauma or polytrauma events) during the period 
from December 2020 to April 2021. Patients were divided 
into two groups according to the outcome; recovery group 
and morbidity or mortality group.

Patient characteristics

The mean age was 15.3 years. 67.9% of patients were 
males, M : F ratio was 2 : 1. (Table 1). The incidence of 
morbidity and mortality was 26.9 and 5.7%, respectively. 
(Table 1). In all, 22.8% of patients included in the study 
had associated comorbidities. The majority (86%) of 
trauma cases were due to polytrauma events while 14% 
of cases were due to direct trauma to the abdomen. The 
mean prehospital time was 5.9 h. There was no statistical 
difference in age, sex, comorbidities, and mode of trauma 
between the two groups. (P=0.7, 0.6, 0.09, and 0.81, 
respectively) (Table 2).

Predictors of morbidity and mortality

Airway

In all, 6.7% of patients were intubated; those patients 
had a mortality rate of 46.2%, a statistically significant 
predictor (P<0.001) (Table 3).

Breathing

Fourteen percent of patients needed insertion of a chest 
tube for hemothorax or pneumothorax, and 4% of patients 
had mild lung contusions (Table 1). There was no statistical 
difference in patients with cardiothoracic emergencies 
between the two groups (P=0.51).

Circulation

In all, 44.6% of patients presented with hemodynamic 
instability in the form of SBP less than 100 mmHg, pulse 
greater than 100 bpm. In all, 22.3% of cases were transient 
responders to the fluid therapy while 2% of cases were 
nonresponders (Table 1). Presentation with hemodynamic 
instability and response to resuscitation were significant 
predictors of morbidity and mortality (P=0.001) (Table 2).

Trauma associated severe hemorrhage (TASH score): 
(predictor of the need for blood transfusion)

In all, 30.6% of patients needed blood transfusion 
according to (TASH) score (Table 1). A score greater 
than 11 significantly predicted morbidity and mortality 
(P<0.001) (Table 2).

Glasgow coma score (GCS)

The mean glasgow coma score (GCS) of patients was 
14. GCS was severely affected in patients with traumatic 
brain injury (Table 1). Using ROC curves, GCS score less 
than 15 significantly predicted morbidity and mortality.

Abdominal examination

A total of 35.2% of patients had a positive abdominal 
examination (Table 1). Those were associated with 
a morbidity and mortality rate of 63.2% (P<0.001)                      
(Table 2).

FAST findings

The positive FAST exam was found in 98.4% of the 
patients; moderate collection (more than 500cc) and 
marked collection (more than 1000cc) were detected in 29 
and 3% of the cases, respectively, with a mortality rate of 
3.5 and 33.3% (Table 3).

Moreover, 5% of patients with mild collection died 
because of associated injuries, six cases had a traumatic 
brain injury, and one case had massive hemothorax                
(Table 3).

FAST examination showing moderate and marked 
collection was a statistically significant predictor to 
morbidity and mortality (P<0.001) (Table 2).

CT abdomen and pelvis

CT abdomen and pelvis with IV contrast was done for 
all BAT cases except seven hemodynamically unstable 
cases. The details of the findings are summarized in Table 
1. Positive CT scan findings were a statistically significant 
predictor of worse outcomes, P less than 0.001 (Table 2).

Definitive management

The majority (77.2%) of cases were admitted for 
conservative management, while 21.8% required operative 
intervention with a consequent morbidity and mortality of 
85.7%. The need for operative intervention significantly 
increased the liability for morbidity and mortality 
(P<0.001) (Table 2).
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Organ failure requiring ICU admission

In all, 25.4% of cases had organ failure requiring 
ICU admission such as respiratory failure, DIC, liver 
cell failure, renal failure, and severe neurological insult                                    
(Table 1). Ten cases died resulting in a mortality rate of 
20.4%. One patient who was not admitted to ICU died 
because of pulmonary embolism (mortality rate 0.7%). 
This factor was a significant predictor for mortality 
(P<0.001) (Table 3).

Significant predictors of morbidity and mortality

The physiological factors and the initial management 
of the patients proved to be the most important predictors 
of the outcome (P<0.001). Sociodemographic factors had 

a low role in morbidity or mortality, yet they had a role in 
the recovery of patients (Table 2).

Blunt abdominal trauma score

Statistically significant factors that predict morbidity 
and mortality in blunt were calculated. Logistic regression 
was used to detect the independent factors. A scoring 
system was created based on these predictors. The score 
consisted of eight factors, ranging from 1 to 16 points. 
Using ROC curve was done for the detection of morbidity 
and mortality using the score, it was found that a score 
greater than 5 is a predictor of morbidity and mortality 
with a sensitivity of 90% while a score greater than 6 was 
a significant predictor for mortality with sensitivity and 
specificity of 90.9 and 71.4%, respectively (Table 4).

Table 1: Patient demographics

Count (%)

Sex

 Male 131 (67.9)

 Female 62 (32.1)

Comorbidities

 Yes 44 (22.8)

 No 149 (77.2)

BMI

 <25 133 (68.9)

 25–30 33 (17.1)

 30–35 27 (14.0)

Mode of trauma

 MVCs 78 (40.4)

 Fall from height 88 (45.6)

 Isolated blunt abdominal trauma 27 (14.0)

Airway

 Patent and secure 180 (93.3)

 Intubated 13 (6.7)

Breathing

 Normal 158 (81.9)

 Lung contusion 8 (4.1)

 Chest tube 27 (14.0)

Circulation

 Stable 107 (55.4)

 Unstable 86 (44.6)

Resuscitation

 Fluid responder 146 (75.6)

 Transient responder 43 (22.3)

 Non responder 4 (2.1)

FAST

 No 3 (1.6)

 Mild 127 (65.8)

 Moderate 57 (29.5)

 Marked 6 (3.1)

CT abdomen and pelvis with IV contrast details
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Count (%)

 Splenic injury 28 (14.5)

 Liver injury 6 (3.1)

 Collection 24 (12.4)

 Air under diaphragm 3 (1.6)

 No solid or hollow organ injury. 125 (64.8)

 N/A 7 (3.6)

Definitive management

 Operative 42 (21.8)

 Conservative 149 (77.2)

 Arrest 2 (1.0)

Blood transfusion

 Yes 59 (30.6)

 No 134 (69.4)

Orthopedic injuries

 Yes 37 (19.2)

 No 156 (80.8)

Serial abdominal examination details

 Lax 125 (64.8)

 Tenderness/Rebound tenderness 9 (4.7)

 Rigidity 4 (2.1)

 Guarding 55 (28.5)

ICU Admission

 Yes 49 (25.4)

 No 144 (74.6)

Outcome details

 Recovery 130 (67.4)

 Morbidity class 1 13 (6.7)

 Morbidity class 2 33 (17.1)

 Morbidity class 3 6 (3.1)

 Mortality 11 (5.7)

Mean Standard 
Deviation

Median Minimum Maximum

Age 15.35 13.77 10.00 1.00 61.00

Duration before presentation 5.96 9.99 3.00 1.00 72.00

GCS 14.08 2.04 15.00 5.00 15.00

TASH Score 8.86 3.41 8.00 4.00 23.00
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Outcome

Recovery Morbidity 
or 

mortality

P value

Count (%) Count (%)

Sex

 Male 87 (66.4) 44 (33.6) 0.684

 Female 43 (69.4) 19 (30.6)

Comorbidities

 Yes 25 (56.8) 19 (43.2) 0.090

 No 105 (70.5) 44 (29.5)

Mode of trauma

 MVCs 52 (66.7) 26 (33.3) 0.815

 Fall from height 61 (69.3) 27 (30.7)

 Blunt 
abdominal 
trauma (fight)

17 (63.0) 10 (37.0)

Circulation

 Stable 97 (90.7) 10 (9.3) <0.001

 Unstable 33 (38.4) 53 (61.6)

Resuscitation

 Fluid responder 117 (80.1) 29 (19.9) <0.001

 Transient 
responder

13 (30.2) 30 (69.8)

 Non responder 0 4 (100.0)

FAST

 No 2 (66.7) 1 (33.3) <0.001

 Mild 102 (80.3) 25 (19.7)

 Moderate 26 (45.6) 31 (54.4)

 Marked 0 6 (100.0)

CT abdomen and pelvis with IV contrast

 No solid or 
hollow organ 
injury.

98 (78.4) 27 (21.6) <0.001

 Abnormal 32 (52.5) 29 (47.5)

 N/A 0 7 (100.0)

Serial abdominal examination

 Lax 105 (84.0) 20 (16.0) <0.001

 Abnormal 25 (36.8) 43 (63.2)

ICU Admission

 Yes 1 (2.0) 48 (98.0) <0.001

 No 129 (89.6) 15 (10.4)

Definitive management

 Operative 6 (14.3) 37 (85.7) <0.001

 Conservative 124 (83.2) 26 (16.8)

Outcome

Recovery Morbidity or mortality P value

Mean SD Median Minimum Maximum Mean SD Median Minimum Maximum

Age 15.02 12.98 9.50 1.00 54.00 16.03 15.36 11.00 1.00 61.00 0.740

Duration before 
presentation

5.00 5.67 3.00 1.00 48.00 7.94 15.37 3.00 1.00 72.00 0.355

GCS 14.61 1.05 15.00 8.00 15.00 13.00 2.98 15.00 5.00 15.00 <0.001

TASH Score 7.62 2.36 8.00 4.00 13.00 11.43 3.81 12.00 5.00 23.00 <0.001

Table 2: Predictors of morbidity and mortality in blunt abdominal trauma
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Table 3: Independent predictors of mortality in blunt abdominal trauma

Mortality

Death No P value

Count (%) Count 
(%)

Sex

 Male 7 (5.3) 124 
(94.7)

0.748

 Female 4 (6.5) 58 
(93.5)

Comorbidities

 Yes 4 (9.1) 40 
(90.9)

0.276

 No 7 (4.7) 142 
(95.3)

Mode of trauma

 MVCs 3 (3.8) 75 
(96.2)

0.573

 Fall from 
height

7 (8.0) 81 
(92.0)

 Isolated blunt 
abdominal 
trauma

1 (3.7) 26 
(96.3)

Airway

 Patent and 
secure

5 (2.8) 175 
(97.2)

<0.001

 Intubated 6 (46.2) 7 (53.8)

Circulation

 Stable 1 (0.9) 106 
(99.1)

0.003

 Unstable 10 (11.6) 76 
(88.4)

Resuscitation

 Fluid 
responder

2 (1.4) 144 
(98.6)

<0.001

 Transient 
responder

7 (16.3) 36 
(83.7)

 Non 
responder

2 (50.0) 2 (50.0)

FAST

 No 0 3 
(100.0)

0.074

 Mild 7 (5.5) 120 
(94.5)

 Moderate 2 (3.5) 55 
(96.5)

 Marked 2 (33.3) 4 (66.7)

CT abdomen and pelvis with IV contrast

 No solid or 
hollow organ 
injury

5 (4.0) 120 
(96.0)

0.005

 Abnormal 3 (4.9) 58 
(95.1)

 N/A 3 (42.9) 4 (57.1)

Serial abdominal examination
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Mortality

Death No P value

Count (%) Count 
(%)

 Lax 3 (2.4) 122 
(97.6)

0.018

 Abnormal 8 (11.8) 60 
(88.2)

ICU Admission

 Yes 10 (20.4) 39 
(79.6)

<0.001

 No 1 (0.7) 143 
(99.3)

Mortality

Death No P value

Mean SD Median Minimum Maximum Mean SD Median Minimum Maximum

Age 13.91 15.36 6.00 1.00 50.00 15.44 13.71 10.00 1.00 61.00 0.388

Duration 
before 
presentation

6.18 13.88 2.00 1.00 48.00 5.95 9.75 4.00 1.00 72.00 0.002

GCS 9.00 3.52 7.00 5.00 15.00 14.39 1.44 15.00 8.00 15.00 <0.001

TASH Score 13.18 4.87 12.00 8.00 23.00 8.60 3.14 8.00 4.00 19.00 <0.001

Table 4: Blunt abdominal trauma score showing predictors of morbidity and mortality

Regression coefficient P value OR 95% CI

Lower Upper Item score

Morbidity and mortality

 Unstable circulation 2.746 <0.001 15.579 7.122 34.077 2

 GCS<15 1.359 <0.001 3.893 1.965 7.711 1

 TASH Score>11 2.517 <0.001 12.388 5.989 25.624 2

 ICU Admission 6.023 <0.001 412.800 53.079 3210.396 4

 Abnormality in Serial abdominal examination 2.201 <0.001 9.030 4.544 17.945 2

 CT abdomen and pelvis with IV contrast (abnormal) 1.407 <0.001 4.083 2.155 7.736 1

 Resuscitation (transient responder or nonresponders) 2.356 <0.001 10.552 4.947 22.506 2

 FAST (Moderate or Marked) 1.739 <0.001 5.692 2.941 11.019 1

DISCUSSION                                                                  

BAT is one of the most common causes of morbidity 
and mortality, whether isolated BAT or polytrauma 
events. Because of the morbidity associated with BAT, 
many strategies have been adopted to manage lethal 
causes as early as possible.

This prospective observational study included 193 
patients who presented to Kasr Alainy emergency unit 
with BAT during the period from November 2020 to 
April 2021. The patients were divided into two groups: 
the recovery group and the morbidity or mortality 
group. Statistical analysis was done to identify 
predictors of morbidity and mortality.

In this study, we used Clavien–Dindo classification 
as a reference to assess morbidity and mortality as 
a verified scoring system, considering class 1 as 

recovery for our study purpose. Class II, III, and IV as 
morbidities, and class V as mortality.

The patients usually encountered in trauma are 
young males, and polytrauma events were the most 
common mechanism of trauma[9,10]. In this study, 
most of the patients were young males with a mean 
age 14±13 years with M : F ratio 2 : 1. It is worth 
mentioning that pediatric population has different 
anatomical and physiological features compared with 
adults, such as a larger abdominal organ-to-body ratio 
and greater flexibility of the rib cage, which can affect 
injury patterns and outcomes. The pediatric patients 
have a higher risk of solid organ injuries due to the 
relatively larger size of their organs in proportion to 
their bodies. Children may have difficulty expressing 
their symptoms or may present with nonspecific 
symptoms, making diagnosis challenging[11]. However, 
Both groups of the study had similar epidemiology 
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in agreement with the literature. In our study, age-
associated comorbidities had no statistically significant 
impact on both groups. Similarly, Pimentel et al. found 
no impact of age and comorbidities on outcome[12]. 
However, several studies concluded that age over 
55 years old or comorbidities were worse prognostic 
variables in trauma[13,14]. In the current study, the mode 
of trauma did not affect the outcome. A study by 
Farrath et al. found that road traffic accidents were the 
most common mechanisms of trauma, but these were 
not related to mortality, this goes with the results of 
this study[15].

In the current study, the physiological signs on 
presentation were the most important factors predicting 
morbidity or mortality, especially life-threatening 
conditions managed in the primary survey.

For example, airway compromise or low GCS were 
significant predictors for morbidity and mortality. 
Similarly, many studies concluded that traumatic brain 
injury, affecting the GCS, is a typical factor for mortality 
in multiple trauma patients. This result highlights the 
importance of hemodynamic stabilization to maintain 
brain perfusion in these patients[16,17].

Furthermore, presentation with shock and poor 
response to fluid resuscitation significantly predicted 
poor outcomes in their study. A recent systematic 
review found that the odds of mortality in patients 
with abdominal injuries were 6.19 times higher among 
patients presenting with shock[18]. Similarly, in a 
retrospective study on 86 patients, shock at presentation 
carried a 2.4 times higher risk of death. Also, Gad                                                                                     
et al. concluded in his study that those patients had a 
mortality rate of 56%[14]. The same result was found in 
several studies[19–22].

This result demonstrates the importance of fast and 
efficient resuscitation in the prehospital and initial care 
which is recommended in the literature[14,23,24].

Of note, the presence of extra-abdominal injuries 
is the leading cause of late mortality in multi-trauma 
patients who underwent laparotomy[16,24]. This is 
in agreement with our study which found that the 
combination of abdominal, pelvic, or head injuries is 
associated with an increased risk of adverse outcomes 
(P<0.001).

Furthermore, organ failure requiring ICU 
admission was a significant predictor of morbidity 
and mortality (P<0.001). A reasonable explanation 
for this result is the fact that ICU admission reflects 
a severe injury and/or major surgical intervention 
with the consequent outcome. Moreover, these 
patients are prone to complications such as acute 

kidney injury, Acute respiratory distress syndrome 
(ARDS), cerebrovascular accident, decubitus ulcer, 
deep venous thrombosis, pulmonary embolism, 
myocardial infarction, unplanned intubation, urinary 
tract infection, and sepsis.

In the present study, positive clinical findings, 
positive FAST for moderate or marked collection, and 
CT evidence of solid or hollow viscus injury were all 
significant predictors of morbidity and mortality.

A reasonable explanation for this result is the fact 
that BAT patients with multiple organ injuries are 
higher-risk patients who have an increased likelihood 
for surgical intervention, blood transfusion, greater 
need for ICU, and days of hospitalization with the 
subsequent risk of morbidity and mortality[12,23].

Scoring system

Establishing scoring systems for assessment of the 
severity of injury helps to improve outcomes based on 
appropriate stratification of trauma patients.

In 1981, Champion et al. published the trauma score 
as a system for field triage as the earliest trauma deaths 
were due to injury to one or more of three systems: 
Central nervous system (CNS), cardiovascular system, 
and respiratory system. A cohort study was done on 
1,084 patients, with analysis of variables representing 
the functional status of these systems, resulting in 5 
main variables: GCS, respiratory rate, respiratory 
expansion, systolic blood pressure, and capillary 
refill[25].

In 1989, the revised trauma score was done as a 
reevaluation of the TS by the same authors. It consisted 
of 3 parameters: GCS, systolic blood pressure, and 
respiratory rate. Capillary refill and respiratory 
expansion were excluded as they are difficult to assess 
properly in trauma patients with a wide margin of 
interpretation[26].

The revised trauma score can range from 0 to 12 
with lower scores representing increasing severity. 
Its limitations included GCS estimation – especially 
in ventilated, intoxicated patients and children. Also, 
it does not account for the duration of physiological 
derangement and may underscore rapidly resuscitated 
patients.

Several scoring systems are currently in use for 
the assessment of patients in emergency settings. 
The physiological and operative severity scoring 
for the enumeration of mortality and morbidity 
(POSSUM) risk-adjusted scoring system is based on 
12 physiological and six operative variables from the 
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patient (Table 10). These factors are graded as 1, 2, 
4, or 8 to form a physiological score and operative 
severity score (OSS)[6].

The Portsmouth-POSSUM (P-POSSUM), was 
made in 1998 by Prytherch et al. which aimed to 
produce a closer fit with the observed outcomes 
because the original POSSUM was found to over 
predict the overall risk of death by more than twofold 
and the risk of death for patients at the lowest risk (5% 
or less) by more than sevenfold[27]. This score has been 
tested and validated in various centers to assess the 
morbidity and mortality in acute surgical emergency 
cases, yet it is not used in trauma cases. Moreover, it 
requires data on operative parameters also rather than 
initial findings.

The emergency trauma score (EMTRAS) is a 
score that uses parameters that are available within 
30 min, without knowledge of anatomic injuries, and 
accurately predicts mortality. EMTRAS comprises 
four parameters: patient age, GCS, base excess, and 
prothrombin time[28].

Validation of EMTRAS in 3, 314 patients showed 
that it accurately predicted mortality and that, 
surprisingly, knowledge of the anatomic injury was 
not needed[28].

In the current study, significant predictors for 
morbidity and mortality to BAT included low GCS, 
need for intubation, hemodynamic instability, positive 
abdominal examination suggesting intra-abdominal 
bleeding/peritonitis, positive FAST for moderate or 
marked amount of intra-abdominal free fluid collection 
(more than 500cc), positive findings in postcontrast 
CT and organ failure requiring ICU admission.

These  factors  were  included  in  a scoring  
system which is named  ‘TRAFIC’ score (T: TASH 
score, R: Response to fluid therapy, A: Abdominal 
examination, F: FAST examination, I: ICU admission, 
C: Circulation, Conscious level, CT findings), (Fig. 2). 
It contains eight factors with a total score of 16. A score 
of 5 or more is highly suggestive of morbidity, and a 
score of 6 or more is highly suggestive of mortality. 
The potential advantages of the proposed scoring 
system are that it is based on initial fundamental 
parameters and it is relatively simple and could be 
easily calculated to predict morbidity and mortality, 
thus stratifying patients accordingly. Limitations 
include being a single-center study, the relatively 
small number of patients, and the lack of validation 
to confirm the findings. Further studies are needed to 
validate the score.

Fig. 2: TRAFIC score.
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CONCLUSION                                                                                             

Morbidity and mortality in patients with BAT 
may be due to several causes; many of which can be 
prevented if diagnosed early enough. For this reason. 
Many trials were done to identify predictors for 
morbidity and mortality in such patients. In the present 
study, there was no statistically significant impact of 
epidemiology and mechanism of injury on morbidity 
or mortality. The statistically significant factors were 
grouped into a scoring system called TRAFIC score. 
The score contains eight factors ranging from 1 to 16. 
A score of 5 or more is highly suggestive of morbidity, 
and a score of 6 or more is highly suggestive of 
mortality. Further studies are needed to validate our 
score.
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