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Abstract
Background: Abdominal trauma in pediatrics is common.
The delay in diagnosis and treatment could increase the
complications rate. Using Computed tomography (CT) has
been the gold standard in assessment of hemodynamically
stable patients with blunt abdominal trauma.
Aim of Study: Was to identify the value of the MDCT in
the assessment of different abdominal injuries as a result of
blunt abdominal trauma in pediatricpatients.
Patient and Methods: This prospective study carried out
on 50 pediatric patients with blunt abdominal trauma, those
patients underwent multi-detector CT abdomen with intravenous contrast for detection of intra-abdominal injuries. This
study was conducted between October 2018 and October
2019. The data collected were tabulated and analyzed statistically.
Results: MDCT study of pediatric patients was able to
diagnose and grade solid and non-solid organ injuries. The
spleen was the most commonly injured solid organ (56%)
followed by the liver (46%) and kidney (32%). MDCT findings
were able to limit the need for surgical intervention, where
most of the cases were managed conservatively.
Conclusions: MDCT candetect and accurately assess the
grading of injuries of solid organs, non-solid hollow viscus
organs. Also it perfectly diagnoses diaphragmatic injuries and
bone fractures. Vascular and non-vascular complications were
diagnosed accurately with triphasic contrast enhanced CT
protocol. MDCT is of a great help in deciding the mostpreferable management by detecting life-threatening conditions
such as the active bleeding. Also, it primarily suggests nonoperative management protocol as the intensity of care and
the hospital stay duration.
Key Words: Multi-detector CT – Pediatric – Blunt trauma –
Abdomen.

Introduction
TRAUMA is a leading cause of morbidity and
mortality in childhood, and blunt trauma accounts
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for 80-90% of abdominal injuries. The mechanism
of trauma is quite similar to that of the adults, but
there are important physiologic differences between
children and adults in this field, such as the smaller
blood vessels and the high vasoconstrictive response, leading to the spreading of a non-operative
management [1].
The abdomen is the second most common site
of injury. The most common reported mechanism
for abdominal injury is motor vehicle crashes,
followed by automobile-versus-pedestrian injuries
and falls [2] .
Pediatric abdominal trauma is common, with
delays in diagnosis and treatment resulting in an
increased rate of complications [3] .
Advances in technology have made evaluation
of intra-abdominal injuries increasingly less invasive, but clinical evaluation and an appropriate
level of suspicion are the most important variables
in management. Despite increased awareness and
prevention efforts, trauma is the number one cause
of death in the pediatric age group [3] .
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 parts
of organs, free intraperitoneal or retroperitoneal
air, diaphragmatic rupture [4].
Computed tomography (CT) is the gold standard
in abdominal blunt trauma in hemodynamically
stable patients [5] , because it reduces the number
of laparotomies. Also, ithelps to localize a hematoma and evaluate solid organ injuries [6].
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The aim of the current study was to identify
the value of the MDCT in the assessment of different abdominal injuries as a result of blunt abdominal trauma in pediatric patients.
Patients and Methods
This prospective study carried out on 50 pediatric patients with blunt abdominal trauma, those
patients underwent multi-detector CT abdomen
with intravenous contrast for detection of intraabdominal injuries.
Approval of the ethical committee of Al-Azhar
Faculty of Medicine (Girls) and a written informed
consent from all the subjects were obtained.
This study was conducted between October
2018 and October 2019.
Pediatric patients with blunt abdominal trauma
were admitted to the Emergency Department at
Damanhour Medical National Institute and referred
to the Department of Radiodiagnosis.
All patients had undergone Multi-detector CT
Abdomen and pelvis with intravenous contrast for
detection of intra-abdominal injuries.
Inclusion criteria:
• Hemodynamically stable pediatric patients.
• Physical examination or laboratory findings
suggestive of abdominal injury including hematuria, abdominal bruising or ecchymosis, abdominal distention, abdominal pain, absence of bowel
sounds, vomiting, decreased hematocrit, and
blood from the rectum or nasopharyngeal tube
aspirate.

• Scanning protocol for children was used by
adjusting the peak kilovolt age and tube current
settings (mAs) to minimize the radiation dose
delivered to the pediatric patients. The examinations
were done on 64-Toshiba MDCT scanner. The
scanning parameters used were: 100mAs, 110 KVP,
tube rotation time of 0.4s/rot., 2mm slice thickness
and 1mm reconstruction.
• Sedative intravenous thiopental sodium with
a dose of 3mg/kg was used in 5 patients in order
to limit the excessive movements of these children
and its effect on the multiplanar and reconstructive
techniques.
4- The feedback of the medical and surgical data
was obtained whenever available.
Statistics:
The data collected were tabulated and analyzed
by SPSS (Statistical package for the social science
software) statistical package version IBM compatible computer.
Results
This study involved 50 pediatric patients aged
from 0-18 years old.
Age: Table (1) shows the age groups between
the studied patients.
Table (1): The age groups of the studied patients.
Age (years)

Count
%

0>5

5 > 10

10 > 15

15 > 18

4
8.0%

16
32.0%

18
36.0%

12
24.0%

Exclusion criteria:
• Visible evidence of chest or abdominal injury.
• Age <18 years.
• Penetrating trauma.
• Blunt trauma not including the abdomen.

Sex: The study group consisted of 33 males
and 17 females, Table (2).

All the patients were subjected to the following:

Male

Female

33
66.0%

17
34.0%

1- Full history taking, thorough clinical examination.

Table (2): Sex variation among the studied patients.
Sex

Count
%

2- Ultrasonography of the abdomen and pelvis.
3- MDCT for abdomen and pelvis: Using multidetector row CT (Toshiba 64). A pre contrast
scan was done followed by IV contrast injection
of non-ionic contrast material (Iopromide 300)
with a dose of 1.5mg/kg.

Mode of trauma:
Patients were subjected to various types of
trauma. The commonest mode of trauma was motor
vehicle accidents. Other modes of trauma are illustrated in Table (3).
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Table (3): Distribution of the studied cases according to mode
of trauma.
Mode of trauma

Count

%

25
7
13
1
3
1

50.0
14.0
26.0
2.0
6.0
2.0

Motor vehicle occupant
Pedestrian
Fall from a height
Sports injury
Child abuse
Cyclist

Table (4): Classification of pediatric patients accordingto the
clinical presentations.
Number of cases

%

39
34
33
16
11
4
8

78.0
68.0
66.0
32.0
22.0
8.0
16.0

Abdominal pain
Hypotension
Nausea and vomiting
Abdominal ecchymosis
Hematuria
Jaundice
Fever

Number of
%
pediatric patients

MDCT findings

Clinical presentations:
Patients admitted to the emergency department
presented by different clinical findings as shown
in Table (4).

Clinical presentations

Table (6): MDCT findings noted in paediatric patients admitted
to the ER by blunt abdominal trauma.

• Free intra-peritoneal fluid collection
• Retro-peritoneal fluid collection
• Sentinel clot sign (Hemoperitoneum)
• Splenic lacerations and contusions
• Liver lacerations and contusions
• Renal lacerations and contusions
• Bowel injury (free fluid around
bowel loops, wall hematoma,
pneumoperitoneum)
• Urinary bladder injury
• Pancreatic injury
• Ureteric injury
• Supra-renal glands
• Diaphragmatic injury
• Vascular complications
(active contrast extravasation,
pseudoaneurysmal formation and
arterio-venous fistula)
• Pelvic Fractures
• Rib fractures
• Vertebral Fractures

41
9
15
28
23
16
3

82.0
18.0
30.0
56.0
46.0
32.0
6.0

2
4
1
4
3
19

4.0
8.0
2.0
8.0
6.0
38.0

5
1
3

10.0
2.0
6.0

Splenic trauma:
The CT grading of spleen injury and the Non
Operative Management (NOM) failure in relation
to CT grades illustrated in the following Fig. (1).

Ultrasound findings:
Ultrasound scan was performed to fifty stable
pediatric patients. Findings are demonstrated in
Table (5).

Splenic injury CT grades & incidence in
relation to NOM failure
120
100

100
Table (5): Ultrasound findings in pediatric patients presented
by blunt abdominal trauma.

80

Number of cases %
%

Ultrasound findings
Free intra-peritoneal fluid collection
Retro-peritoneal fluid collection
Sentinel clot sign (Hemoperitoneum)
Splenic lacerations and contusions
Liver lacerations and contusions
Renal lacerations and contusions
Urinary bladder injury
Pancreatic injury
Supra-renal glands
Vascular complications
Pneumoperitoneum
(suspecting bowel injury)

44
7
4
15
13
10
1
1
2
3
1

88
14.0
8.0
30.0
26.0
20.0
2.0
2.0
4.0
6.0
2.0

60
32.1

40
20

14.3
0

18.5

29.6

22.3

25
7.1

0

0
Grade Grade Grade Grade Grade
I
II
III
IV
V
CT grades

NOM failure

Fig. (1): Splenic injury CT grades & incidence in relation to
NOM failure (n=28).

MDCT findings:
Fifty pediatric patients admitted to the ER
underwent Tri-phasic MDCT abdomen and pelvis;
illustrated in Table (6).

Complications of splenic injury in relation to
CT grades of splenic trauma are shown in Table
(7).

2402

Role of Multi-Detector CT in Assessment of Blunt Abdominal Trauma

Table (7): Incidence of associated splenic injury complications
in relation to CT grades of splenic trauma.

Table (9): Incidence of associated liver injury complications
in relation to CT grades of liver trauma.

Complications
CT
grades

Complications

Hemoperitoneum

Pseudoaneurysm

Arteriovenous
fistula

No. %

No. %

No.

%

Active
extravasation

CT
grades

0

0

0

0.0

0.0

0.0

0

0.0

Grade II

0

0

0

0.0

0

0.0

0

0.0

Grade III

0

0

0

0.0

0

0.0

1

11.11

Grade IV

4

50.0

2

25.0

0

0.0

5

62.5

Grade V

2

100.0

0

0.0

0

0.0

2

100.0

Grade I
Grade II
Grade III
Grade IV
Grade V

0
0
0
1
1

No. %

0.0
0.0
0.0
33.33
100.0

0
0
0
1
0

0.0
0.0
0.0
33.33
0.0

Rebleeding
No. %
0
0
0
2
1

Liver
abscess
No. %

0.0
0.0
0.0
66.67
100.0

0
0
1
0
0

0.0
0.0
12.5
0.0
0.0

Renal trauma:
The CT grading in renal injury and the Non
Operative Management (NOM) failure in relation
to CT grades illustrated in the following Fig. (2).

Liver trauma:
The CT grading in hepatic injury and the Non
Operative Management (NOM) failure in relation
to CT grades illustrated in the following Table (8).

Complications of liver injury in relation to CT
grades of liver trauma are shown in Table (10).
Renal injury CT grades & incidence in
relation to NOM failure
120

Table (8): Liver injury CT grades & incidence in relation to
NOM failure (n=23).

CT grades

Count

%

NOM failure

%

Grade I

3

13.04

0

0.0

Grade II

8

34.78

0

0.0

Grade III

8

34.78

1

12.5

40

Grade IV

3

13.04

2

66.67

20

Grade V

1

4.35

1

100.0

0

100

NOM failure

100
CT grades

Biloma

No. %

No. %

Grade I

Bile leak

%

80
50

60
33.33
18.8

31.3
12.5
0

25
12.5

0

Grade Grade Grade Grade Grade
I
II
III
IV
V
Fig. (2): Renal Injury CT grades & incidence in relation to
NOM failure (n=16).

Complications of liver injury in relation to CT
grades of liver trauma are shown in Table (9).

Table (10): Incidence of renal injury complications in relation to CT grades of Renal trauma.
Complications
Hemoperitoneum

Retroperitoneal
hematoma

No.

%

No.

%

No.

%

No.

%

No.

%

No.

%

Grade I

0

0.0

0

0.0

0

0.0

0

0.0

0

0.0

0

0.0

Grade II

0

0.0

0

0.0

0

0.0

0

0.0

0

0.0

0

0.0

Grade III

1

33.3

1

33.3

0

0.0

0

0.0

0

0.0

0

0.0

Grade IV

2

100.0

0

0.0

0

0.0

2

100.0

1

50.0

0

0.0

Grade V

4

100.0

1

25.0

0

0.0

2

50.0

3

75.00

1

25.0

CT
grades

Arteriovenous
fistula

Pseudoaneurysm

Active
extravasation

Urinoma
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Bowel trauma:
Bowel trauma injuries involving the jeujenum
were detected in two cases, duodenal wall injury
was detected in the third case. These injuries were
suspected based on the presence of mild to marked
free fluid collection between bowel loops, pneumoperitoneum and focal thickened bowel wall.
Urinary bladder trauma:
Urinary bladder injuries were detected in two
patients. One patient had combined extraperitoneal
and intraperitoneal rupture of urinary bladder. The
other one showed intraperitoneal rupture of urinary
bladder.
Pancreatic trauma:
Pancreatic injuries and late complications are
illustrated in Tables (11,12).
Table (11): Pancreatic Injury CT grades & incidence in relation
to NOM failure (n=4).
CT grades

No.

Grade I
Grade II
Grade III

0
2
2

%

NOM failure

0.0
50.0
50.0

0
1
0

No.
Grade I
Grade II
Grade III

0
1
0

%

0
50.0
0

Organ injuries

0.0
50.0
0.0

Pancreatitic
pseudocyst
No.
0
0
1

The type of successful management:
MDCT findings were able to limit the need for
surgical intervention, where most of the cases were
managed conservatively, Table (13).
Table (13): Distribution of the studied cases according to the
type of successful management.

Complications
Pancreatitis

Diaphragmatic trauma:
MDCT demonstrated diaphragmatic tear in
three patients. It was detected in the form of
herniating intra-abdominal organs into the chest,
with associated atelectasis of the ipsilateral lung
and mediastinal shift. In two patients it showed
ruptured right copula of the diaphragm with herniated liver into the chest, In the third patient it
showed ruptured left copula of the diaphragm with
herniated stomach into the chest and associated
volvolus of the stomach.

%

Table (12): Incidence of pancreatic injury complications in
relation to CT grades of pancreatic trauma.

CT grades

ureteric injury were contrast spillage in delayed
phase, with total amputation or attenuated filling
of the ureter segments distal to the site of tear.

%
0
0.0
50.0

Supra-renal glands injury:
Supra renal glands injury were noted in 4 patients; two showed right suprarenal gland injury
and another two showed left suprarenal gland
injury; in the four patients adrenal gland injury
was demonstrated by non-enhancing hematoma
replacing the supra-renal glands associated with
diffuse enlargement of the adrenal glands and
surrounding fat stranding.
Ureter injury:
One case with ureteric injury was associated
with other organ injuries. MDCT findings of the

Conservative
Count

%

Operative
Count

%

Spleen (n=28)

16

57.14

12

44.44

Liver (n=23)

18

78.26

5

21.73

Kidneys (n=16)

9

56.25

7

43.75

Supra renal (n=4)

3

75.0

1

25.0

Pancreatic injury (n=4)

1

25.0

3

75.0

Bowel injury (n=3)

1

33.3

2

66.6

Urinary bladder injury (n=2)

0

0.0

2

100.0

Ureteric injury (n=1)

0

0

1

100.0

Diaphragmatic tear (n=3)

0

0.0

3

100

Vascular complications (n=19)

1

5.26

18

94.74

Bone injuries (n=8)

1

12.5

7

87.5

Illustrative Cases:
A 12 years old male patient with blunt abdominal trauma by a motor vehicle accident. He was
managed surgically.
A 10 years old female patient with blunt abdominal trauma by a fall from a height. She was
managed operatively.
A 15 years old male patient with blunt abdominal trauma by falling from a height. He was managed conservatively.

2404

Role of Multi-Detector CT in Assessment of Blunt Abdominal Trauma

Fig. (3): (a) Abdominal Ultrasound scan revealed Free intra-peritoneal fluid collection. (b) Axial contrast enhanced CT scan
portal phase CT demonstrates grade II liver laceration. Right pleural collection. (c) Portal phase reveal Grade V splenic
injury associated with hyper dense foci of contrast extravasation at the splenic hilum which matches the active bleeding.

Fig. (4): (a) Axial contrast enhanced CT scan of the abdomen, Portal phase revealed non-enhancing hepatic area denoting grade
III liver injury. (b) Plain CT axial abdomen revealed right kidney intra-calyceal hematoma. (c) Axial contrast enhanced
CT scan of the abdomen, arterial phase demonstrated linear non enhancing right renal laceration seen reaching the
pelvis associated with contained blood formation representing grade V right renal injury with pseudo-aneurysmal
formation.

Fig. (5): (a) Contrast enhanced axial CT scan of the abdomen, arterial phase demonstrates enlarged right adrenal gland with
minimal detected enhancement associated with hematoma replacing most of the gland. (b) Contrast enhanced axial
CT scan of the abdomen, venous phase show grade III liver laceration and right suprarenal gland injury.

Discussion
Injury and violence is a major killer of children
throughout the world, responsible for about 950
000 deaths annually, in children and young people
under the age of 18 years. The World Health Organization reported the majority of the deaths

(90%) were due to unintentional injuries such as
road traffic injuries (RTI), drowning, burns and
poisoning [7].
Childhood injury is a major public health problem that requires urgent attention. The problem is
more common in low and middle income countries
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(LMIC) than in high income countries (HIC) with
variations according to type of injury [8].
This study showed that the prevalence of blunt
abdominal trauma is higher in males (66%) than
in females which agrees with Bulus J et al. [9] who
state that Boys (62.1%) are at an increased risk of
injury than girls, possibly because boys are more
adventurous than girls.
The present study showed that children from
five to fifteen years old are more vulnerable to
blunt abdominal trauma. This agrees with Hyder
AA et al. [10] in the GCUIS who state that (60%)
of the total cases were ≥5 years of age.
This is in accordance with Muriu N et al. [7]
who state that prevalence of injury was noted to
increase with advancing age (52.3%) in children
were ≥5 years of age.
In our study it was noted that RTAs (road traffic
accidents), including motor vehicle collision accidents and pedestrian represent the commonest
mode of trauma (64%), followed by falls from
height which represents 24%.
This agreed with Bulus J et al. [9] who state
that the commonest childhood injury is RTI which
accounted for 56.9% followed by fall 23.6%.
Basaran A et al. [11] state that among injury
mechanisms, motor vehicle accidents were the
most common with a percent of 41.4%, and falling
19.7% was the second most common.
In our study the clinical findings on admission
were mainly abdominal pain followed by hypotension, nausea and vomiting. Some patients were
presented by more than one clinical picture. This
matches the study of Basaran A et al. [11] who
clarified that the most common physical examination finding in patients was tenderness at 67%.
Ultrasound was more sensitive in the detection
of abdominal fluid collection compared with the
MDCT findings. In our study ultrasound detected
intra-peritoneal fluid collection in 44 patients, also
retro-peritoneal fluid collection in 7 patients and
hemoperitoneum in 4 patients.
As compared to the MDCT findings, ultrasound
showed limited sensitivity in the evaluation of
solid organ injury and hollow viscus organs such
as the colon, small bowel and ureters. It was not
able to evaluate bone fractures and Diaphragm
injuries.
This matches the study done by Nnamonu M.I
et al. [12] who declaredthat ultrasound has a high
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positive predictive value in screening for free intraperitoneal fluid and when scanning for the visceral
parenchymal injury, the Positive Predictive Value
was low.
This also agreed with Botros SM et al. [13] they
declared that hepatic lacerations or hematomas,
pancreatic and gastrointestinal injuries are difficult
to see by ultrasonography.
Our study shows that MDCT was able to accurately diagnose and evaluate the grading of solid
organ injuries as well as hollow viscus organ injuries, ureteric injuries, diaphragmatic tear and bone
fractures. Triphasic contrast enhanced CT was able
to diagnose vascular complications and nonvascular complications (abscess formation, biliary
complications and pseudo pancreatic cystic formation).
Botros SM et al. [13] also state that Patients
with solid organ injuries or hollow viscus organ
injuries who are hemodynamically stable could
perform CT abdomen for accurate characterization
of their injuries and evaluation of different injury
grades. They declared that Contrast enhanced
computed tomography (CT) is the radiological
golden standard for abdominal visceral injuries.
This matches the study of Basaran A et al. [11]
who clarified that CT is an important imaging
method for detecting solid organ injuries, classifying the injuries and determining the indicated
treatment type.
In the present study, The spleen was the most
commonly injured solid organ in patients. Triphasic CT was able to diagnose splenic injuries in
56% of pediatric patients, their different grades
according to American Association for Surgery of
Trauma (AAST) grading scales and the related
complications, it was found that patients with
higher grades of splenic injury developed more
complications than others with low grade splenic
injury. CT allowed conservative management as a
first line of treatment in Grade I, II and III splenic
injury, The NOM shows failure in two patients
(22.22%) with grade III splenic injury, one of them
had active contrast extravasation. The NOM failure
was noted in two patients (25%) with Grade IV,
one of them had hilar pseudo aneurysm and minimal
enhancing spleen tissue, the other had a huge
hematoma compressing the residual minimally
enhancing spleen tissue and active contrast extravasation. Also, NOM failure was noted in two patients
(100%) presented by Grade V showing nonenhancing splenic tissue complicated by hemoperitoneum and active extravasation. Sixteen patients
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with splenic injury were managed conservatively
(57.1%), while operative management was done
in twelve patients representing (44.4%).

played important role in assessment of renal injuries, and its associated complications. sixteen
patients (32%) presented by renal injuries.

Agreeingwith Wisner et al. [14] who investigated
a total 605 children with solid organ injuries after
blunt torso trauma and found spleen injury as the
most common injuried organ in 49% of these children. And disagreeing with Basaran A et al. [11]
showed that the most commonly injured organ
(n=320) was the liver in 47% of patients followed
by injury of the spleen in 36%.

Two patients (12.5%) presented by Grade I
renal injury, another five patients (31.25%) presented by grade II and was successfully recieved
conservative management. Three patients (18.75%)
presented by grade III renal injury, two of them
were managed conservatively, and one patient
presented by hemoperitoneum and was managed
operatively. Two patients (12.5%) had grade IV
renal injury, complicated by hemoperitoneum,
pseudo aneurysm formation, and active bleeding
with large perinephric hematoma and was managed
surgically. Four patients (25%) with grade V renal
injury, one showed main renal artery complete
amputation, another one showed renal laceration
involving the pelvic-ureteric junction and the other
two showed hemoperitoneum and pseudoaneurysmal formation, they were managed operatively. From sixteen patients presented by renal
injuries, only seven patients (43.75%) were managed operatively.

In the present study, The liver was the second
injured solid organ in 46% of patients. Tri-phasic
CT was able to diagnosehepatic injury as well as
their different grades according to American Association for Surgery of Trauma (AAST) grading
scales and the related vascular or non vascular
complications, it was noted that patients with higher
grades of liver injury developed more complications
than others with low grade liver injury. This grading
and its associated complications could not be
identified using any other modality which allowed
to predict the success of the NOM protocol.
Three patients showed grade I liver injury
(13.04%), eight patients showed grade II liver
injury (34.78%). Tri-phasic CT showed no biliary
or vascular complications in those grades that
allowed total recovery after NOM protocol. Eight
of patients presented by grade III liver injury
(34.78%), seven were treated conservatively, one
patient had late liver sub capsular abscess formation. Three patients had Grade IV liver injury
(13.04%), one treated conservatively, the other
two showed vascular and biliary complications
which was successfully managed operatively. One
patient had Grade V liver injury (4.35%) and was
managed surgically due to uncontrolled bleeding.
In total of 23 patients with liver injuries operative
management was undertaken in only 5 patients
representing only 21.73%.
This agreeing with Wisner et al. [14] who state
that the liver was the second commonly injured
organ in 47% of patients.
And with Fodor M et al. [15] who found thatMost liver injuries are grade I, II or III, and are
successfully treated conservatively. In contrast,
the majority of grade IV or V liver injuries necessitate operative intervention. The success rate of
NOM of hepatic trauma ranges from 82 to 100%.
The kidney was the third most common injured
organ after blunt abdominal trauma. Tri-phasic CT

Wisner et al. [14] also state that the kidney was
the third commonly injured organ in 32% of patients.
In this study, two patients were diagnosed as
jeujenal injury representing the most common site
of bowel injury and were managed surgically. One
patient presented with third part duodenal wall
injury with intraluminal and retroperitoneal hematoma that was managed conservatively.
In our study it was found that the most accurate
CT finding for the diagnosis of bowel injury is
mild to marked amount of hemoperitoneum noted
between bowel loops provided that there is no
other source of active bleeding. Two patients
(66.67%) in the present study showed mild and
moderate amount of free collection between bowel
loops denoting small bowel injury. Other CT findings that may suspect bowel injury are the presence
of pneuo-peritoneum which was detected in two
patients (66.67%). Three patients (100%) in our
study showed focal hyper-dense wall thickening,
representing focal intramural hematoma.
Also with Parambath A et al. [16] in the study
of twenty-nine patients who were identified with
bowel and mesenteric injury and underwent MDCT.
Multi-detector CT is an excellent diagnostic modality in bowel and mesenteric injury. Thinner
section imaging, fast acquisition of data, multiplanar reformation capability and increased awareness about various CT findings are the main con-
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tributory factors for better diagnostic efficacy of
MDCT. Percentages of cases showing different
findings are: Intraperitoneal fluid (89%), bowel
wall thickening (48%), extra luminal air (24%),
retroperitoneal fluid (13.7%).
CT was able to differentiate between three types
of urinary bladder injury by the spillage of contrast
either intra peritoneal, extra peritoneal or combined.
This was important in choosing the appropriate
management. One patient, who had combined
urinary bladder injury was managed by surgical
management. The other one who showed intraperitoneal urinary bladder injury was managed surgically.
This agreed with the study of Miele V et al. [1]
where they declared that MDCT remains still the
technique of choice in urinary tract injuries, because
of its high sensitivity and accuracy, helping to
discriminate between an intra-peritoneal form a
retroperitoneal urinary leakage, requiring two
different managements.
Also with Pereira BM et al. [17] who found that
Surgical repair was the treatment in 101 cases
(90.9%) with intraperitoneal bladder rupture in
their study.
In the present study; the CT grades of pancreatic
injury, takes in consideration mainly the involvement of the pancreatic duct which is the main
consideration in directing management. Two patients with grade II injury, one of them was managed conservatively and the other one was managed
by distal pancreatectomy due to associated spleen
Grade V trauma. Two patients showed grade III
pancreatic injury, one of them was missed at first
and was readmitted by complicated missed pancreatic injury in the form of pancreatic pseudocyst
which was managed operatively and the other
patient had suspected pancreatic ductal injury that
was managed operatively.
This coincides with Antonsen I et al. [18] who
state that pancreatic trauma resulting from blunt
abdominal injuries in children are less common
than injuries to the spleen, liver and kidneys.
However, children with pancreatic injuries often
have injuries to other organs. Computed tomography is the first choice in diagnostics, and is more
widely used and has better sensitivity over ultrasound. Less severe (grade I-II) pancreatic injuries
are treated conservatively. The choice of surgery
or conservative treatment of severe injuries (grade
III-V) where the pancreatic duct is involved must
be considered for each individual patient.
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Ureteric injury was noted in one patient associated with grade V renal injury and diagnosed by
tri-phasic CT in the excretory phase which showed
active spillage of contrast from the torn ureter that
was diagnostic for ureteral injury and was managed
operatively.
Agreeing with Iwase et al. [19] who state that
the excretory phase of a contrast-enhanced CT
scan of the kidney, ureters and bladder is recommended in diagnosis of ureteric injuries and a high
index of suspicion must be maintained because
delayed diagnosis results in higher complication
rates. Ureteral injures are frequently missed due
to haemodynamic instability and other associated
injuries. It is important that trauma specialists
recognize additional injuries after major trauma
to prevent complications.
In the current study, Supra renal injury was not
an isolated organ injury, it was associated with
other organ injuries. Three patients presented with
supra-renal injuries were managed conservatively
and one patient was managed operatively.
This agreed with the study of Miele V et al. [1]
where they declared that CT is the gold standard
exam in detecting traumatic adrenal gland lesions.
Main CT details are hematoma around 60-83%,
overall adrenal hemorrhage around 9-43%, the
homogeneous swelling of the adrenal gland around
10%, and the adrenal rupture that is very rare.
Also agreed with Liao CH et al. [20] who explained that adrenal gland trauma is treated by
conservative measures.
In our study, MDCT was able to diagnose diaphragmatic tear in three children and they were
managed operatively.
Okur M et al. [21] also state that MDCT including multiplanar reconstruction or volume rendering,
can be helpful to verify the diagnosis of diaphragmatic injuries and detect associated injuries. Operative strategies should be planned based on the
localization, size of the defect, associated injuries
and stability of the patient.
Conclusion:
MDCT was able to accurately diagnose and
evaluate the grading of solid organ injuries, hollow
viscus organ injuries, ureteric injuries, diaphragmatic tear and bone fractures. By using triphasic
contrast enhanced protocol, vascular complications
were diagnosed accurately, as well as non-vascular
complications.
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MDCT can help prioritize optimal management
by diagnosing life-threatening injury and active
hemorrhage. MDCT primarily guides nonoperative
decision making, such as intensity of care and
duration of hospitalization.
Although the decision to operate is usually
depend on clinical findings rather than radiological
findings, MDCT evaluation increases diagnostic
confidence and reduces rates of unnecessary
laparotomies.
MDCT imaging remains the gold standard for
the diagnosis of IAI, but should be used judiciously
due to the risk of radiation-induced malignancy.
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