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ABSTRACT

Blunt abdominal trauma is a leading cause of morbidity and mortality among all age groups in peace and
War time. Identification of serious intra-abdominal pathology is often challenging. Many injuries may not
manifest during the initial assessment and treatment period. Mechanisms of injury often result in other
associated injuries that may divert the physician's attention from potentially life-threatening intra-abdominal
pathology. To evaluate the accuracy of early diagnosis through the physical examinations, ultrasonography (US)
and CTscanning in detecting abdominal injuries that requires in-hospital patient treatment in the setting of blunt
abdominal trauma. Prospective study patients from three governorate hospitals in" Hot areas".  Emergency
Hospitals in the north, east, and west regions of Iraq. (Mousl, Kirkok and Erbil governorates).  During the 4-
year (Jan.2003 to Jan.2006) after invasion of Iraq by coallesion forces in April 2003, 15, 858 patients has been
admitted and managed at Emergency Hospitals in the North and North West of Iraq. There were 1020 (6.4%)
had Blunt abdominal trauma 760 (74.5%) men and 260(25.4%) women gives a ratio of 3: 1 male to female.
a mean age of 27±6 years. During the 4-year period  15, 858 patients has been admitted and managed at
Emergency Hospitals 1020 (6.43%) had Blunt abdominal trauma, eight hundred fourteen (79.8%)  of the
patients were below the age of 30 years and 104 (10%) were in the pediatric age group. blast injuries account
for 851 [83.3%] patients with blunt abdominal trauma, of the other causes, Car accident 79 [7.8%] patients,
falls from a height were 41 [3.9%] patients, factories accident were 29 [2.9%] patients and lastly blow to the
abdomen 20 [2%] patients. Blunt abdominal trauma that associated with blast wave in War time is seen to be
associated with significant mortality and morbidity In spite of its improved recognition, diagnosis and
management. 
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Introduction

Blast injuries have been generally categorized as
primary, secondary, and tertiary[1]. Primary blast
injuries are caused by a sudden change in 

environmental pressure called the blast wave; the
organs most commonly affected are the lungs, ears,

and blunt abdomen trauma. Secondary blast injuries

occur from fragment objects that have been energized

by the explosion to become projectiles. Tertiary blast

injuries result when a victim is thrown against the

ground or an object or is injured by the collapse of

a structure[2].
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Blunt abdominal trauma (BAT) occurs frequently

among children and adults. Radiologic imaging plays

a key role in rapid diagnosis and management of

intra-abdominal injuries from blunt trauma.

Depending on the cause and force of the injury,

patients also may have overlapping pelvic and

thoracic injuries[3].

In a world that increasingly relies on mechanized

transportation, adults and children face an increased

risk of blunt trauma that can lead to intra-abdominal

injuries. Blunt abdominal trauma (BAT) is of the

leading causes of morbidity and mortality among

trauma victims[4]. It accounts for 5% to 15% of all

operative abdominal injuries[5]. In a number of

cases, physical examination and laboratory tests are

unreliable for diagnosing injury[1,2], many trauma

centers now rely on a combination of imaging

protocols to diagnose intra-abdominal injury. 

Lying between the diaphragm and the pelvis, the

abdomen is a complex system of organs,

m e m b ra n o u s  l in in g s ,  h o l lo w  v is ce ra  an d

vasculature[4]. The abdominal organs are more

vulnerable to injury than those in the nearby thorax

because they lack the musculoskeletal protection

afforded by the sternum and ribs[6].

Surprisingly, BAT carries a higher mortality rate

than penetrating trauma, largely because of the

difficulty of diagnosis[6]. In addition, blunt trauma

dissipates energy over a broad area of the body and

often is associated with severe trauma to other organ

systems, such as the nearby thoracic area or a

concomitant head injury[7]. The visible signs of BAT

injuries may mask additional, underlying abdominal

injury early in diagnosis and management[7].

In peace time while MVCs account for the

majority of BAT, other causes such as motorcycle

and all-terrain vehicle collisions, falls, industrial

injuries, assaults and vehicles striking pedestrians are

seen in emergency departments[8]. In War time the

commonest cause is blast injuries .Men tend to be

affected more often than women. The most

commonly injured organs are the spleen, liver,

retroperitoneum, small bowel, kidneys, bladder,

colorectal, diaphragm, and pancreas.

Patients and methods

During 4 years period from Jan. 2003 to Jan. 2006,

15, 858 patients with trauma were treated at

Emergency Hospitals (Mousl, Kirkok and Erbil

governorates). There were 1020 (6.4%) patients had

Blunt abdominal trauma 760 (74.5%) men and

260(25.4%) women gives a ratio of 3: 1 male to

female. a mean age of 27±6 years., the age of the

patients ranged from 1.5 - 70 years . eight hundred

fourteen (79.8%)  of the patients were below the age

of 30 years and 104(10%) were in the pediatric age

group. blast injuries account for 851 [83.3%] patients

of the injuries, Car accident 39 (7.8%] patients and,

falls from a height were 41 [3.9%] patients, factories

accident were 29 [2.9%] patients and lastly blow to

the abdomen 20 [2%] patients.

Associated injuries

Extra abdominal injuries were encountered

frequently (Table 1), these tend to increase morbidity

and mortality directly and indirectly by distracting

attention from the abdominal injuries. seven hundred

thirty  [71.5%] patients had associated injuries, of the

1020 patients with BAT 230(22.5) had limb

fractures., 182(17.8%] patients sustained an

associated head injury, 138[13.5%] patients sustained

blunt chest injuries, 106 [10.3%] patients had pelvic

fractures and 74 [7.2%] patients sustained other

injuries like facial and soft tissue wounds.

Table 1: Associated injuries in 1020 patients.

Injury No. of patients %

Limb fractures 230 22.5

Head injuries 182 17.8

Chest injuries 138 13.5

Pelvic fractures 106 10.3

Other injuries 74 7.2

Specific injuries

In more than 12 % of patients more than one

organ were involved .The spleen was the most

frequently injured organ, almost 19.4% of the injuries

occurring as an isolated intraabdominal organ injury

(Table 2) The overall mortality was 1.76% for patient

with blunt splenic trauma. All patients with splenic

injury has splenectomy for their management.

Table 2: Abdominal organs injuries.

Organ Total injuries %

Spleen 330 32.3

Small bowel 222 21.5

Liver 188 18.6

M esentery 118 9.8

Kidney 92 8.6

Bladder 82 7.8

Stomach 48 4.9

Urethra 58 5.9

Large bowel 62 5.9

Pancreas 22 2.0

Duodenum 28 2.9

Diaphragm 10 1.0

 

The small bowel sustained the second greatest

number o! Injuries 21.5% were as an isolated Injury.

As noted in other reports . Jejunal or ileal trauma12'31

was usually located near the points of attachment at

the ligament Treilz and the ilecaeal valve. The liver

sustained the third greatest number oi injuries; more

than 12.7% of the injuries were as an isolated injury.
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Fig. 1: Ultrasound image of abdominal sonogram in

a 35-year-old male bouncer after blunt

abdominal injury shows a crescent-shaped

hyperechoic collection along the right lateral

aspect of the liver consistent with

subcapsular hematoma.

Fig. 2: Chest radiograph. Free gas under the

diaphragm caused by a perforated small

bowel in 54-year old man with BAT

exposed to blast wave injury.

In spite of improved operative methods for

managing the traumatized liver . Postoperative4'51

complications occurred in 21.5% of our patients- The

overall mortality rate was 12 % for patients with

liver Injuries which is nearly similar to other reports

which give a mortality rate of 10-15% . 16.6% ofl'l-6i

our patient sustained kidney and bladder injuries.

Retro-peritoneal bleeding seen in 19.6 % of patients,

upper abdominal retroperitoneal haematomas above

the pelvis brim were explored routinely. Non

expanding pelvic haematomas in stabilized patients

were not opend . 61 patients [5.9%] sustained colon171

injuries with 6% mortality. Colon injuries usually 

Fig. 3: Blunt abdominal trauma with liver

laceration.

Fig. 4: Blunt abdominal trauma  Kidney trauma.
Showing Shattered left kidney. Contrast-
enhanced CT scan of the abdomen in a
patient with hematuria after a blast
explosion collision shows several deep
lacerations extending into the collecting
system of the left kidney with separation of
the fragments.

occur in association with other abdominal organ
injuries[9] and the mortality rate is related directly to
the number of the organs injured. Proximal
colostomy was the usual method of management. Of
the 22 patients who sustained blunt injury to the
pancreas, six died from uncontrolled hemorrhage and
the others survived without complications.

Results and discussion

The abdomen is vulnerable to injury since there

is minimal bony protection for underlying organs.
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The vena cava, aorta, pancreas and duodenum are

located retroperitoneally which provides them with

increased protection. It is critical to remember that

the physical examination may not reveal underlying

injury, so a high index of suspicion based on

mechanism of injury is key. The findings in

abdominal trauma can be subtle, so serial assessments

are crucial[9].

Physical examination is less reliable for BAT

than for some injuries, but routinely was part of the

initial assessment. There were physical signs that

indicated general or specific blunt trauma injuries.

However, the exam was more reliable in fully

conscious hemodynamically stable patients[9].

Abdominal tenderness had been found in only about

19% of BAT patients[10]. In addition to pain or

tenderness, abrasions and contusions were more

likely presented on victims of BAT than those

without abdominal injuries. (17) Abdominal distention

was a sign of hemoperitoneum or another

complication[9]. Obvious injuries to nearby

structures, such as major chest trauma or pelvic

fracture, indicated intra-abdominal trauma[10]. 

Regarding the diagnosis of BAT imaging plays

a key role in assessment. we found in the patient

with isolated blunt abdominal trauma and multisystem

injuries, It is clear that emergency screening

ultrasound is now a nationally accepted tool for the

rapid assessment of the emergency patient bedside

ultrasonography performed by an experienced

sonographer rapidly identified free intraperitoneal

fluid. The sensitivity for solid organ encapsulated

injury were less sensitive Hollow viscus injury rarely

identified; however, in some cases free fluid

visualized. For patients with persistent pain or

tenderness or for those developing peritoneal signs,

consider Focused abdominal sonogram for trauma

(FAST) as a complementary measure to CT scan,

DPL, or exploration[10,11]. 

In this study the organs frequently have been be

injured are solid organs such as the Spleen and the

liver in a rate of 32.3 % and18.6% respectively,

16.6% of our patient's sustained kidney and bladder

injuries. Retro-peritoneal bleeding seen in 19.6% of

patients. upper abdominal retroperitoneal haematomas

above the pelvic brim were explored routinely, Non

expanding pelvic haematomas in stabilized patients

were not opened - thirty one  patients [5.9%]171

sustained colon injuries with 6% mortality. Colonic

juries usually occur in association with other

abdominal viscus like liver spleen, kidney and so on.

A hallow viscus is the second most commonly

injured by blunt trauma[12] in our study we find the

small intestine was the second most common viscus

to be injured. The reason for this relates to the fact,

a full hallow viscus is relatively vulnerable to injury

and the increased use of  blast injury in Iraq after

invasion of Baghdad is the most common cause of

BAT injuries   has   incidence of this type of injury.

In a study done in Iraq before April 2003,

showed that blunt abdominal trauma seen with

increasing frequency, this is largely due to the

increase in the volume and speed of traffic vehicles

and the road traffic accident account for 80% of the

causes of blunt abdominal trauma[18], after April

2003 the blunt abdominal trauma seen with

increasing frequency largely due to the increase of

military conflict and Civilian War (blast wave

injuries) accounted for about 83% comparing with

7.8% that caused by The road traffic accident  

The patient who has sustained blunt abdominal

trauma has sustained injury simultaneously to other

systems, care of the injuries in any of these system

take precedence over the abdominal trauma[19,20].

Diagnostic procedures were limited to stable patients

and those examinations have been proven effective in

blunt abdominal trauma but didn’t delayed

laparotomy in an unstable patient. In this review like

others showed males are more often injured than

females in a ratio male to female 3:1comparing with

the national and international data the ratio is 60:40

male-to-female ratio[21].

Most studies indicate that peak incidence occurs

in persons aged 14-30 years before invasion. A

review of 19, 261 patients with blunt abdominal

trauma revealed equal incidence of hollow viscus

injuries in both children (i.e., #14 y) and adult's

while[21] the predominant age grouping this study

was 25-to-34 years after invasion.

True frequency of BAT in Iraq is unknown. Data

collected from trauma centers reflect patients who are

transported to or seek care at these centers. These

data may not reflect patients presenting to other

facilities. Incidence of out-of-hospital deaths is

unknown[18]. 

Laparotomy was indicated in a patient with blunt

abdominal trauma when they have signs of

peritonitis, uncontrolled shock or hemorrhage, clinical

deterioration during observation, and hemoperitoneum

findings. A midline incision is usually preferred.

When the abdomen is opened, hemorrhage control is

accomplished by removing blood and clots, packing

all 4 quadrants, and clamping vascular structures.

Obvious hollow viscus injuries are sutured. After

intra-abdominal injuries have been repaired and

hemorrhage has been controlled by packing, a

thorough exploration of the abdomen is then

performed to evaluate the entire contents of the

abdomen.

Mortality and morbidity rates for BAT vary with

the severity of the injury, the degree of injury to

other associated organs, expereance of trauma team,

and the treatment plan utilized in the accident field,

in the first two years of this study the mortality rate

was about 20% in the three different hospitals, while

in the last two years of the study the mortality
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declined to about 10% probably it is related to The

improved methods of prevention and management of

patient with blunt abdominal trauma undoubtly

accounted for some of the reduction in the incidence

of mortality and morbidity rate gained in the first

two years.

The primary cause of death was hemorrhage in

75% of cases, but in death occurring after 48 hours,

sepsis was the culprit in20% of cases. Internationally

the accepted mortality rates for hospitalized patients

with BAT are approximately 5-10% in ordinary

situations[21].

Morbidity occurred in 25% of the cases and

showed that complications raised for identified and

unidentified injuries and the most common

complications found in the form of: 

Intra-abdominal hemorrhage, infection, sepsis, and

death (17%). 

Delayed rupture or hemorrhage from solid

organs, particularly the spleen, has been found in two

patients (>1%). 

In patients that undergo laparotomy and repair,

complications were similar to other conditions that

require operative intervention.

Conclusion

Blunt abdominal trauma can result in serious

injury to the internal organs. The more organs

involved the higher the likelihood of major

complications and death. The degree of injury to the

abdomen is related to the degree of the force applied;

however, in blunt abdominal trauma the true extent

of the injury may not be immediately apparent. This

is demonstrated over and over again by dozens of

case studies illustrating that about 40% of all blunt

abdominal trauma cases are missed until the patient

decompensates. Maintain a high index of suspicion

when the mechanism of injury suggests that

abdominal trauma is likely. Report your findings

about the mechanism of injury to the Emergency

department staff so they can share your level of

suspicion. The details surrounding the circumstances

of the incident plus your physical assessment findings

are invaluable and my make the difference in the

care your patient ultimately receives. 

Recommendations

The goal in trauma care for patients with BAT

is to resuscitate the patient, to diagnose injuries, and

to implement appropriate therapeutic measures as

quickly as possible. Efficient organization of trauma

centers with optimal resuscitation techniques and

early imaging leading to accurate staging are needed

to determine appropriate clinical management.
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