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ABSTRACT

BACKGROUND: Blunt abdominal injuries are very common and usually result from motor vehicle collisions,
recreational accidents or falls. The appropriate next step investigation plays a very vital role in management of
such patients who otherwise face increase morbidity or even mortality. MDCT scans are currently the gold
standard for evaluation of posttraumatic patients for evaluation of abdominal injuries. OBJECTIVES: To evaluate
patterns of various injuries in blunt abdominal trauma patients presented to a tertiary care hospital based on
CT scan. MATERIALS AND METHODS: A retrospective study was performed on data collected from records
of Liaquat National Hospital Radiology department of abdominal trauma patients from 1st July 2015 to 31st
December 2016. Patients who were hemodynamically stable, with high clinical suspicion of intra-abdominal injury
and those with positive ultrasound fast after blunt abdominal injury secondary to RTA or fall were included.
RESULTS: A total of 127 stable patients were included in this study. The Mean age of presentation was 28.8
years. The most common CT finding was Hemoperitoneum, which was seen in 74 patients (58%), 56 patients
(44.1%) suffered fractures of spine and pelvis. Pleural effusion, hepatic and pulmonary injuries were also
significantly common with incidence of 34.6%, 24.4% and 22.8% respectively. The incidence of ascites was found
to be 20.5% whereas splenic injuries constituted 19.17%. Pneumothorax was seen in 15 patients (11.8%).
Interestingly, Adrenal, Renal, Mesenteric, Bowel, Pancreatic and Urinary bladder were injured in fewer patients
with incidence of 9.4%, 7.9%, 3.9, 3.1%, 0.8% and 0.8 % respectively. Only 12 patients (9.4%) were found to
be normal. CONCLUSIONS: Patients who suffered blunt abdominal trauma should be investigated with MDCT
to rule out visceral and bony injuries, which has significant impact on the management and morbidity and
increases the patient survival.
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Introduction _____

Blunt abdominal trauma is a leading cause of morbidity encounter because of varied presentations.1 Blunt
and mortality among all age groups worldwide. It is abdominal trauma usually results from motor vehicle
particularly the most common cause of mortality in collisions, recreational accidents or falls. Men tend
young patients. Trauma is one of the most challenging to be affected more than women.1.2 The management
conditions in emergency department that physicians of blunt abdominal trauma has changed considerably.3
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CT scan is currently a widely available imaging
technique in clinical practice.4 CT radially detects
direct and indirect features of bowel and / or mesen-
teric injury an important advance because unrecog-
nized bowel or mesenteric injuries may result in high
morbidity and mortality.5 The ability of CT to perform
and produce fast processing images such as MPR
(multiplannar reformatted images) is important for
accurate interpretation of abnormalities.6

At trauma, three kinds of blunt force can impact on
abdomen to result in viscera injuries. The three mecha-
nism forces are deceleration, external compression
and crushing. These forces impact on solid or hollow
organs and can cause laceration of solid organs, tear
at vascular pedicles and mesenteric attachments,
and burst of hollow viscera. All these injuries may
lead to bleeding. If the bleeding restricts intra-organ
or a space, it may manifest a hematoma. In most
situations, non-clotted blood often flows into peritoneal
cavity, hemorrhagic peritoneal fluid can be seen.
Initially, the hemorrhage tends to accumulate in gravity
depended recesses. If the bleeding persists, blood
will fill the peritoneal cavity completely. Therefore,
hemoperitoneum is the most common CT finding of
viscera injuries in patients with blunt abdominal
trauma.18

The crushing or shearing force at blunt abdominal
trauma due to knocking into abdominal walls or rapid
deceleration can break the solid organs. Spleen is
the most commonly involved organ at blunt abdominal
trauma, followed by liver, kidney and pancreas. Lace-
rations often appear as linear or focal low attenuation
across the parenchyma. The involvement of large
vessels can result in obvious bleeding. If the laceration
is focalized within the capsular, hematoma within the
organ or sub capsular may be seen.19

Hollow viscera and mesenteric injuries are rare, occur
only in approximately 5% of patients with severe blunt
abdominal trauma. The leak of bowel content may
result in peritonitis and sepsis. Delay diagnosis often
results in substantial negative consequences, such
as prolonged hospital stays, increased morbidity and
mortality. Surgical managements are often required
to control the damage. Therefore, diagnostic radio-
logists should bear in mind to look for subtle CT signs
of bowel and mesenteric injuries in every patient with
blunt abdominal trauma. These signs include bowel
wall transaction discontinuity, extraluminal air, focal
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bowel wall thickening, free peritoneal fluid, mesenteric
infiltration or hematoma.20

The aim of this study was to record the incidence
and patterns of various injuries secondary to blunt
abdominal trauma that presented to a tertiary care
hospital over a period of 18 months.

M rial and Meth

A retrospective study was performed on data collected
from computerized records and CT scan images of
abdominal trauma patients. The Data was collected
from 1st July 2015 to 31st December 2016. The study
center was the Department of Radiology, Liaquat
National Hospital, Karachi, Pakistan. During the study
period total 127 patients were enrolled into the study
with history of blunt abdominal trauma secondary to
RTA or fall. They were referred from emergency
department with a detailed trauma request after
stabilization of their general condition. Inclusion criteria
was all hemodynamically stable patients presented
with history of blunt abdominal trauma and who were
subjected to portable plain X-rays and portable
ultrasound FAST before requesting CT scan. All these
patients were evaluated with Multi detector Computed
Tomography (MDCT) using non-ionic intravenous
contrast and diluted water-soluble oral contrast. All
examinations were performed on standard CT pro-
tocols and reporting was done on PACS workstation
by experienced radiologists. Exclusion criteria were
hemodynamically unstable patients, and those patients
who presented with stab wounds and firearm injuries.

IRBAS_UJIS—_

A total of 127 hemodynamically stable patients
presented to Liaquat National Hospital, Department
of Radiology with the history of blunt abdominal
trauma over a period of 18 months.

STATISTICAL ANALYSIS:

SPSS version 21 was used for data compilation and
analysis. Frequencies and percentages were
computed for qualitative variables like gender, age
group, mode of injury, hemoperitoneum, liver, spleen,
pancreas, kidneys, ascites, adrenal, mesenteric
injuries, bowel injuries, fractures, urinary bladder,
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lung contusions, pleural effusion and pneumothorax
(Tab. 3). Quantitative variable was presented as *
SD like age. Pie charts and bar graphs were plotted
for categorical data. Effect modifier like age and
gender will be controlled through stratification. Mean
age of presentation was 28.8 years with 60.6%
patients under 28 years and 39.4% patients were
above 28 years (Tab. 1). The sample consisted of
106 males (83.5%) and 21 females (16.5%) (Fig. 1a).
Out of these 127 patients, 99 patients (78%) presented
with road traffic accident while 28 patients (22%)
presented with history of fall (Fig. 1b).

Mean * SD
Age 28.83 + 14.76
Gender
Male 28.81 + 14.01
Female 28.95 +18.52

Table 1: Demographics

Gender

»* Male

* Female

Figure la

Mode of injury

28
22%

Figure 1b

In both the groups, Hemoperitoneum was found to
be the most frequent pattern of injury with incidence
of 58.3% followed by fractures of spine and pelvis in
44.1%. Pleural effusion, Hepatic and Pulmonary
injuries were also significantly common with incidence
of 34.6%, 24.4% and 22.8% respectively. The inci-
dence of Ascites was found to be 20.5% whereas
splenic injuries constituted 19.17%. Pneumothorax
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was seen in 15 patients (11.8%). Interestingly, Adrenal,
Renal, Mesenteric, Bowel, Pancreatic and Urinary
bladder were injured in fewer patients with incidence
0f 9.4%, 7.9%, 3.9, 3.1%, 0.8% and 0.8 % respectively.
(Tab. 2) (Fig.2, 3 and 4).

Pattern N (%)
Hemoperitoneum 74 (58.3)
Fracture 56 (44.1)
Pleural Effusion 44 (34.6)
Hepatic injury 31(24.4)
Lung Contusion 29 (22.8)
Ascites 26 (20.5)
Splenic injury 25 (19.7)
Pneumothorax 15 (11.8)
Adernal hematoma 12 (9.4)
Renal injury 10 (7.9)
Mesenteric Injury 5(3.9)
Bowel injury 4 (3.1)
Pancreatic injury 1(0.8)
Urinary Bladder injury 1(0.8)

Table 2: Pattern of injuries

Pattern of injuries

56
31 44.1%
28.4%125 1 N, s s
19.7'/1,_3% 10 20.5/n9 4%3_9%3.1% 12 122.8%
79% z 9.4% 0.8%

Figure 3: 3D reconstructed Pelvis showing fractures involving
bilateral acetabula, left iliac blade along left sacroiliac joint, diastasis
of left sacroiliac joint and pubic symphysis and posterio-superior

dislocation of right femoral head.
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Figure 4: CT abdomen axial cut showing hepatic laceration and
right adrenal hematoma.

We also separately analyze the incidence of various
injuries in both road traffic accident and fall groups.
Hemoperitoneum, fractures and pleural effusions are
the three most common injuries in both the groups.

In the patients with road traffic accidents, the incidence
of Hemoperitoneum was 21% followed by fractures
of spine and pelvis in 16%. Pleural effusion, Hepatic
and Pulmonary injuries were also significantly common
with incidence of 14%, 10% and 9% respectively. The
incidence of splenic injuries was found to be 8%
whereas Ascites constituted 7%. Pneumothorax was
seen in 15 patients (5%). Interestingly, Adrenal, Renal,
Mesenteric, Bowel, Pancreatic and Urinary bladder
were injured in fewer patients with incidence of 4%,
2%, 1%, 1%, 0.8% and 0.8 % respectively (Tab. 5)
(Fig. 6a,6b).

In patients with history of fall, the incidence of
Hemoperitoneum was 26% followed by fractures of
spine and pelvis in 15%. Pleural effusion and Ascites
were 9%. Pulmonary injuries were seen 7% while
Hepatic, Renal and Splenic injuries were found to be
5%. Adrenal and Mesenteric injuries were 3% while
Pneumothorax and Bowel injuries had incidence of
2% only. Interstingly, no patient was suffered from
Pancreatic or Urinary bladder injuries in this group
(Tab. 4) (Fig. 5a, 5b).

Only 12 patients (9.4%) were found to be normal on
CT scan that showed ultrasound positive for trauma
(False positive).
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Frequency Distribution

Characteristics n (%)

Age Group

< 28 77 (60.6)

>28 50 (39.4)
Gender

Male 106 (83.5)

Female 21 (16.5)
Mode of injury

FALL 28 (22)

RTA 99 (78)
Hemoperitoneum

Yes 74 (58.3)

No 53 (41.7)
Liver

Yes 31 (24.4)

No 96 (75.6)
Spleen

Yes 25 (19.7)

No 102 (80.3)
Pancreas

Yes 1(0.8)

No 126 (99.2)
Kidneys

Yes 10 (7.9)

No 117 (92.1)
Ascites

Yes 26 (20.5)

No 101 (79.5)
Adernal

Yes 12 (9.4)

No 115 (90.6)
Mes.Inj

Yes 5(3.9)

No 122 (96.1)
Bowel injury

Yes 4 (3.1)

No 123 (96.9)
Fractures

Yes 56 (44.1)

No 71 (55.9)
Normal

Yes 12 (9.4)

No 115 (90.6)
Urinary bladder

Yes 1(0.8)

No 126 (99.2)
Lung contusions

Yes 29 (22.8)

No 98 (77.2)
Pleural effusion

Yes 44 (34.6)

No 83 (65.4)
Pneumothorax

Yes 15 (11.8)

No 112 (88.2)

Table 3: Frequency distribution of injuries
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Injuries RTA Group

Hemoperitoneum 15
Liver

Spleen

Pancreas

Kidneys

Ascites

Adernal
Mesenteric injuries
Bowel injury
Fractures

Normal

Urinary bladder
Lung contusions
Pleural effusion
Pneumothorax

RTA

S, OPAPOCTO-_2NNUOITWOWW

Table 4: Number of injuries in fall group

Injuries RTA Group
Hemoperitoneum 59
Liver 28
Spleen 22
Pancreas 1
Kidneys 7
Ascites 21 el
Adernal 10 Figure 6b: Pattern of injuries in patients of RTA
Mesenteric inuries 3
Bowel injury 3
Fractures 47
Normal 7 : :
Urinary bladder 1 DLSLU_SS_LO_D__
Lung contusions 25
Pleural effusion 39 Blunt abdominal trauma is very common and can
Pneumothoarx 14

occur due to various causes some of which includes
Road Traffic accidents, fall, Stabbing, Sports related
injuries etc. The most common cause however is
RTA; which is in line with the results of our study
which showed 78% (99 patients) who presented with
blunt abdominal injury due to Road traffic accident
while 22% patients had history of fall.

Injuries to the stomach, duodenum, small intestine,
and colon are common in penetrating trauma and
relatively rare in blunt trauma. Violation of the perito-
neum occurs in between 20% and 80% of patients
with penetrating trauma, depending on the type of
weapon used. Conversely, hollow viscus injuries are
8 ST found in approximately 1% or less of blunt trauma
o admissions. The most common site of injury in both
blunt and penetrating trauma is the small intestine.15
Ultrasound and Plain X-ray abdomen are the first line
of investigation in patients with blunt abdominal injury

Table 5: Number of injuries in RTA group

Figure 5a: Pattern of injuries in patients of fall group.

FALL

S Fractures

- particularly to rule out any free fluid or pneumoperi-

G Urinary bladder

toneum, emphysema, fractures of chest wall and
pelvis. However, currently multi detector computed
Figure 5b: Pattern of injuries in patients of fall group. tomography (MDCT) scanning with intravenous con-

i Lung contusions

W Pleural effusion
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trast is the gold standard diagnostic modality in
thermodynamically stable patients.3 With MDCT the
scanning time has progressively decreased while
image resolution has increased. High quality image
data can also be further processed into multiplannar
reformatted (MPR) images or maximum intensity
projection (MIP) images and three - dimensional volu-
metric (3D) images, which often aid in the diagnosis
of complex injuries in trauma patients.” Furthermore,
MDCT scan has advantage over ultrasound as it is
less operator dependent and is not limited by the
abdominal wall, subcutaneous emphysema, obesity
and intestinal obstruction.8

Bowel injuries remain a diagnostic challenge for radio-
logists. Contrast enhanced CT may show abnormal
bowel wall enhancement, but its sensitivity is only 10
- 15%.16 Oral contrast materials administration can
demonstrate leak of oral contrast materials with a
specificity of 100%, but its sensitivity is only 8-10%.1
Routine administration of oral contrast materials in
patients with blunt abdominal trauma remains contro-
versial. A meta-analysis shows that there was no
difference in detecting bowel injuries with or without
oral administration of contrast materials.17 When
multiple solid-organ injuries were found, the incidence
of bowel injury increases substantially.

According to Pirandini et al in 2010 MIP follow the
complete course of the structure even if they are tor-
tuous.” Daly et al in 2008 reported that MDCT plays
an important role in accurate radiologic characteriza-
tion of injury and can help in selecting patients who
need urgent surgical intervention, as opposed to those
in whom non-operative management is possible.?

It was observed in our study that no age group was
exempted from traumatic injury of abdomen. However,
it was more common in 2nd and 3rd decade of life.
This indicates that young adults were more prone to
abdominal trauma probably because of more exposure
to day to day hazards. It was also evident that males
were more commonly exposed to blunt abdominal
trauma (83.5%) as compared to females (16.5%).
These results were close to the studies conducted by
Ahmed?0 in Lahore and in France by Kunin et al.11

In our study liver was most frequently injured solid
viscera seen in 31 patients (24.4%). These results
were close to liver injuries reported by Hussain et al
(22.7%)12and in study conducted by Hoyt, which
reported liver injury in 15% of cases.13
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According to Awe et al in 2013, in their study abdomi-
nal injury predominantly affects young male patients
reaching the peak in twenty to fifty age groups and
the incidence of male patients was 86.9% to female
patients was 13.1% but they have not categorize
bony and chest related injuries.14

Conclusion

No abdominal organ or bone is safe from injury in
blunt abdominal trauma. Hemoperitoneum was the
commonest injury followed by fractures and liver
injuries. In our study, liver is the most commonly
injured solid organ followed by spleen, kidneys, bowel
and other organs. CT is an excellent imaging modality
to evaluate blunt abdominal trauma, being reliable,
safe and non invasive which can guide the manage-
ment of post-traumatic cases and in follow up of
cases. CT scan also decreases the unnecessary sur-
gical exploration reducing post-operative morbidity
and increases the patient survival. Oral contrast
materials are also administrated to confirm question-
able findings of bowel injuries. Recently, FAST (Focu-
sed Assessment with Sonography for Trauma) has
been introduced, which may alternate the work flow
of blunt abdominal trauma. Perhaps, after FAST
screening, most patients with blunt abdominal trauma
do not need to undergo CT examination, while contrast
enhanced-CT with tailored protocol may be indicated
in a small portion of patients for special purpose.
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