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Abstract: CT was regard as golden standard method for evaluation of blunt abdominal trauma. CT allow good detection of
any organ injury and determine its grade upon which the management will be performed. The aim of our study is to evaluate
the role of CT in blunt abdominal trauma. This study included 50 patients presented with blunt abdominal trauma. Patients
were subjected to clinical history and examination followed by MDCT scan with IV contrast. The results of our study proved
that the liver was the most common injured organ representing 40%, spleen 30%, kidney 16%, peritoneum 8%, while the
pancreas was the least common one representing only 2% of all our cases .Grade II hepatic injury was the most common
representing 65% of patients with hepatic injury, also grade II splenic injury was the most common representing 73% of
patients with splenic injury. Both grade I & II renal injuries were the most common each representing 37.5%. In our study 3
cases (6%) were detected having organ injury associated with active bleeding. We conclude that MDCT is the gold standard
method for evaluation of blunt abdominal trauma as it play an important role not only in detection of organ injury, but also in
the grading of this injury on which the management will be performed. Also it is important in the follow up of cases which
undergo conservative treatment. In addition MDCT proved to be highly sensitive in detection of active hemorrhage which is a
life threatening condition.
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1. Introduction
Trauma is the leading cause of death under the age of forty
and of all traumatic deaths, 10% belong to abdominal
injuries .Computed tomography (CT) scan is the gold
standard in abdominal blunt trauma in stable patients because
it reduces the number of laparotomies (1).
Hemodynamically stable patients with blunt trauma and
suspected abdominal vascular injuries may benefit from
abdominal CT scanning, which helps to localize a hematoma
and evaluate solid organ injuries (2,3,4).
CT scan has 100% sensibility for hemoperitoneum and
contrast enhanced sequence allows the detection of active
bleeding followed by embolization or surgery (5,6).
The role of the radiologist is to look for the following
aspects that are to be expected in abdominal blunt trauma:
hemoperitoneum, contrast blush consistent with active
bleeding, lacerations, contusions, parenchymal hematomas,
subcapsular hematomas, devascularization of organs or part
of organs, free intraperitoneal or retroperitoneal air,
diaphragmatic rupture (1).

Statistically, the majority of blunt abdominal trauma is
caused by car accidents (more than 75% of cases) followed
by aggressions (15% of cases), accidental falls (6 to 9%) and
child abuse (7).
The most common injured organ in blunt abdominal
trauma is the spleen. In 50% of cases, it is the only
intraperitoneal injured organ (1,8,9).
Although the spleen is relatively protected under the
ribcage, injury due to rapid deceleration, such as occurs in
motor vehicle crashes, direct blows to the abdomen in
domestic violence, or leisure and play activities such as
bicycling, frequently result in a variety of splenic injuries.
Also there have been case reports of splenic injury following
colonoscopy (10).
The liver is the second most frequent intraperitoneal solid
organ in adults and the first one in children (7).
Kidneys are frequently injured in abdominal trauma (up to
80-90% of cases) but the majority of them are managed nonoperatively (95%) (1,11).
The pancreas, sitting in a relatively protected position high
in the retroperitoneum, is infrequently injured in typical blunt
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injuries (eg, from motor vehicle crashes) compared with its
splenic and hepatic counterparts.Accordingly, many blunt
pancreatic injuries are not immediately recognized and
consequently end up causing higher morbidity and mortality
rates than observed in injuries to other intraperitoneal organs
(12)
.
Aim of the work:
The aim of the study is to evaluate the role of CT in blunt
abdominal trauma.

2. Materials and Methods
This study was conducted in the period from July 2014 to
April 2015 at emergency department of both Menoufia
University Hospital & Shibeen El Koom Teaching Hospital.
All patients presented with blunt abdominal trauma. Patients
with positive CT findings were selected in the study. This
study included 50 patients (36 males & 14 females) with
different age groups, all 50 patients were subjected to full
clinical history and examination & multi-detector CT
(MDCT) scan.
CT abdomen was performed at the CT unit of the
emergency department using the CT scanner (multi-detector
4).
Protocol of the CT scan of the abdomen & pelvis:
Scan parameters 100 – 120 KVP, 200 – 300 mAS.
Slice thickness was 3 – 5 mm.
The scan was done perpendicular to the sagittal plane of
the patient in supine position and started by taking some
basal chest cuts (looking for accompanying chest injury)
down to the level of symphysis pubis.
The conscious patients were instructed not to move
during scan to avoid motion artifacts.
Pre-contrast scan was done to all patients followed by
post-contrast scan. Patients received 100-150 ml of
contrast agent (Iopromide 370mg/ml) which was given
intravenously by means of automated injector at an
injection rate of 3.5 ml/sec. Antecubital vein is used as
the access route of 18-gauge intravenous needle. For
children (the dose was 1.5-2 mL/kg) were injected at 33.5ml/second. Abdominal scanning was done at 70
seconds after contrast administration.
Axial images were obtained with window width around
65 and window level around 120.
Delayed scan was done for three patients with renal
injury for assessment of collecting system involvement.
The scan was done at 5 minutes after contrast
administration.
The radiological signs looked for are:
Fluid collection within the different pouches and its
amount (mild, moderate or marked).
Any internal organ injury and its degree and if it is
isolated organ injury or it is multiorgan injury.
Signs of active bleeding (extravasation of contrast
material).
Vascular injuries.
Retroperitoneal hematoma.

3. Results
Car accidents represented the most common cause (70%)
and more common in males (48%).The liver was the most
common injured organ representing 40%, spleen 30%,
kidneys 16%, peritoneum 8%, while the pancreas was the
least common one representing only 2% of all our cases. In
relation to age, the liver was the most common injured organ
in children and young adults representing 65% of patients
with liver injury, while the spleen was the most common
injured one in adults representing 53.7% of the splenic
injured patients (table 1). Grade II hepatic injury was the
most common representing 65% of patients with hepatic
injury (table 2). Also grade II splenic injury was the most
common representing 73% of patients with splenic injury
(figure1). Both grade I & II renal injury were the most
common each representing 37.5%. In our study 3 cases (6%)
were detected having organ injury associated with active
bleeding (figure 2).

(A)

(B)
Figure 1. A 23 years old male presented with blunt abdominal trauma
caused by motorcycle accident. Post-contrast CT scan of the abdomen axial
cuts shows multiple small linear hypo-attenuation areas (red arrows) each
about 3cm in depth representing splenic lacerations (fig.1 A,B). Grade II
splenic injury.
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4. Discussion

(A)

(B)
Figure 2. A 22 years old male presented with blunt abdominal trauma
caused by falling from hight. Post-contrast CT scan of the abdomen , axial
cuts shows parenchymal hematoma in the right hepatic lobe measuring
8x9cm (red arrows) (fig.2A). Note the high-attenuation arterial
extravasation (arrow heads) within the hematoma representing active
hemorrhage (fig.2B). Also there are peri-hepatic & peri-splenic blood
collection (curved black arrows) (fig.2A) .Grade II hepatic injury.
Table 1. The relation between the injured organ and age .
The injured
organ

Total

Liver
Spleen
Kidney
Peritoneum
Pancreas
Combined

20
15
8
4
1
2

Children & young
adult(up to 20y)
N
%
13
65
7
46.7
4
50
2
50
100
0
1
50

Adult (More than
20y)
N
%
7
35
8
53.3
4
50
2
50
0
0
1
50

Table 2. Number and percentage of cases according to grades of liver injury .
Grade
GI
G II
G III
G IV
GV
G VI

N
0
13
3
3
1
0

%(T=20)
0
65
15
15
5
0

Trauma is one of the leading causes of death all over the
world .The abdomen is one of the most common sites of the
body vulnerable to be injured. The care of the trauma patient
is demanding and requires speed and efficiency (13).
CT has become the definitive imaging modality of choice
when intra-abdominal injury is suspected. CT is rapid and
highly sensitive and specific for many important injury types.
The informations provided by CT allow prognosis of injury
and selective non-operative management in blunt trauma (14).
In our study 36 cases were males & 14 were females, the age
ranged between two and 70 years old. The majority of our
patients belonged to the first decade and the least were
patients within their fifth decade.
Maria Daniela Podeanu et al in their results of 327
patients with blunt abdominal trauma examined during 2012,
52 cases representing 15, 9 % had CT detectable intraabdominal lesions, 37 were males and 15 were females. Age
ranged between two and 83 years old. The majority of
patients belonged to the third decade and the least were
patients within their first decade. Regarding the cause of
trauma, they found that the car accidents were 79% of cases,
followed by accidental falling (13%) (15). In the current study,
Car accidents represented the most common cause (70%) ,
followed by motorcycle accidents (14%). This agree with
Visrutaratna P who reported that the majority of blunt
abdominal trauma is caused by car accidents (more than 75%
of cases) (7) .
Jansen JO et al and Isenhour JL et al stated that the most
common injured organ in blunt abdominal trauma is the
spleen. In 50% of cases, it is the only intra-peritoneal injured
organ (8,9). Also Cahir JG reported that the spleen is the most
commonly injured solid abdominal organ following blunt
abdominal trauma (16). But in our study the liver was the most
commonly injured organ representing 40% of all our cases,
this is because the majority of our cases belonged to the first
decade.
Visrutaratna P stated that the liver is the second most
frequent intra-peritoneal solid organ in adults and the first
one in children (7). As shown in our study the liver was the
most common injured organ in children and young adults
representing 65% of patients with liver injury ,while the
spleen was the most common injured one in adult
representing 53.7% of the splenic injured patients. Romano L
et al reported that isolated hepatic lesions are rare and in 77–
90% of cases, lesions of other organs and viscera are
involved (17). This was against our study in which the
majority of cases were isolated organ injury (47%), and as
the liver was the most injuried organ in our study so the
hepatic lesions were nearly almost isolated .
Kawashima A et al stated that urinary tract injuries occur
in 3%–10% of all abdominal trauma patients, the kidney
being the most commonly injured organ. The vast majorities
(80%–90%) of cases are secondary to blunt abdominal
trauma, and most significant renal trauma is associated with
injury to other major organs. On the other hand, up to 95%–
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98% of isolated renal injuries are considered minor injuries
and are managed nonsurgically because they usually heal
spontaneously without complications (18). Lee YJ et al
recommended selective use of 5-minute delayed CT of the
abdomen and pelvis to rule out leakage of contrast enhanced
urine if renal pedicle injury is found (19). In the current study
eight cases with renal injury were detected representing 16%
of all cases, and as recommended by Lee YJ et al , delayed
scan (after 5- minutes ) was done for three cases with
suspected collecting system involvement , two of them
showed urinary contrast extravasation.
Harris AC et al and West OC reported that most renal
injuries are of the minor types and include contusion,
subcapsular or perinephric hematoma and superficial
laceration (11,20) .
As shown in our study the majority of cases with renal
injury were of grade I & grade II each representing 37.5% of
the renal injured patients. Buccimazza I et al in their study
proved that isolated blunt injuries to the pancreas are rare
when compared with liver and splenic injuries. The estimated
injury rate ranges from 0.2% to 1.3% in patients sustaining
blunt trauma (21).
As regarding to our study, only one case with pancreatic
injury was detected reprsenting 2% of our cases .This case
was 11 years old male with car accident. It was left sided
package injury as it was associated with perinephric
hematoma, fluid collection in lesser sac and during surgery
bowel injury was detected . This agree with Gupta A et al
and Linsenmaier U et al who stated that pancreatic injuries
are rare, occurring in around 2% of blunt trauma patients but
may be associated with high morbidity and mortality.
Pancreatic injuries are rarely isolated, and organ injuries most
commonly associated (22,23) .
Hamdi Hameed Almaramhy on his study on seven patients
over a period of 5 years; 5 males and 2 females with a mean
age of 7 years (age range 5-12 years), reported three (42%)
patients had associated abdominal organ injuries. Associated
injuries were splenic lacerations in two patients and uretropelvic disruption of left kidney in one patient. Peri-pancreatic
fluid collection in MDCT was noted in 2 patients; fluid was
in maximum amount in the lesser sac (24). In the current study
almost all patients with organ injuries were associated with
hemo-peritonium , peri-hepatic or peri-splenic fluid
collections, fluid in the lesser sac or even minimal amounts
in the pelvis. This agree with Pikoulis E et al and Lubner M
et al who stated that CT scan has 100% sensibility for hemoperitoneum and contrast enhanced sequence allows the
detection of active bleeding followed by embolization or
surgery (2,3).
Jürgen K. Willmann et al showed that active hemorrhage
originating from various organs including liver, spleen,
pancreas, kidneys, bowel, mesentery, and abdominal soft
tissues can be detected on CT. Also they stated that
identification of active hemorrhage is of paramount
importance because this finding may indicate a lifethreatening hemorrhage and has implications for proper
emergency treatment (25).

Jürgen K. Willmann et al noted that active hemorrhage in
patients after blunt abdominal trauma is most frequently
visible as a jet of extravasated contrast agent on MDCT.
When extravasation is detected, immediate surgical or
angiographic therapy is required (25). In our study 6% of cases
were detected having organ injury associated with active
bleeding.

5. Conclusions
Multi-detector CT proved to be very sensitive to all types
of organ injury. Also it considered the imaging modality of
choice to diagnose the solid organ injury and determine the
grading of this injury on which the management will be
performed. In addition MDCT proved to be highly sensitive
in detection of active hemorrhage which is a life threatening
condition. Pre-contrast CT scan followed by post-contrast
scan using IV contrast material should be done for all
patients presented with blunt abdominal trauma whenever
possible. Also delayed scan should be done for selected cases
with renal injury for evaluation of collecting system
involvement.
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