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 INTRODUCTION:
Traditionally, abdominal injuries can be divided into blunt trauma and 
penetrating trauma. Blunt abdominal trauma (BAT) usually occurs due 

1to road traffic accidents (RTA), falls from heights or during sports . 
Blunt abdominal trauma may represent an immediate threat to life, 
requiring rapid diagnosis and treatment. Previously available 
diagnostic techniques included plain radiographs, contrast studies, and 
angiography. Diagnostic laparotomy used to play a prominent role in 
previous days but with the advent of newer modalities of imaging 

2techniques most of the open surgical procedures can be avoided.," . 
Plain Radiographs play a limited role in the evaluation of blunt 
abdominal trauma. Radiographs of the chest and pelvis are often 
obtained to evaluate for concurrent thoracic or pelvic bony injuries. 
Abnormal chest x-ray findings like pneumothorax and rib fractures are 
often associated with abdominal organ injuries and are indications for 
abdominal imaging. Ultrasonography (US) and computed tomography 
(CT) have found an increasingly important role in the evaluation of 

4abdominal trauma.

CT by its localizing nature helps in deciding surgical approach or 
conservative management in appropriate clinical settings. The use of 
CT along with a trend towards non-operative management of many 
abdominal injuries has decreased the need for explorative surgery and 

3reduced the frequency of non-therapeutic /diagnostic laparotomies.  
The  popularity of 'emergent abdominal sonography' or 'focussed 
assessment sonography in trauma' and its validation as  to its 
effectiveness in several trauma centres has renewed its interest in other 
trauma centres as well, particularly in the current era of cost 

5containment in health scenario.
 
The purpose of our study is to evaluate the role of X-Ray,US and CT for 
the depiction of organ injury indirectly by means of detection of free 
abdominal air (pneumoperitoneum), free fluid)& directly by 
parenchymal evaluation  in patients with blunt abdominal trauma and 
to compare the findings of these three frequently used modalities so 
that their optimal use can be maximized.

AIMS AND OBJECTIVES   
Ÿ To assess the relative role of X-Ray, US, and CT in the evaluation 

of patients with blunt abdominal trauma.
Ÿ Analysis of X-Ray, Sonographic and Computerized Tomography 

(CT)scan findings and its correlation with a clinical background, 
and operative findings wherever possible. 

Ÿ To evaluate the role of imaging in the management of trauma.

MATERIAL AND METHODS
Patients presenting at the casualty department of GGH KAKINADA 
suspected to have blunt abdominal trauma were investigated. The time, 
cause and mode of injury were obtained whenever possible. Thirty-
One patients who were stable to undergo X-ray, US, and CT 
examination and had at least one of these studies interpreted as positive 
were included in this study.

PLAIN RADIOGRAPH: 
Erect Abdomen X-Rays were performed on “500 MA ALLENGER'S 
Machine with FUJI CR SYSTEM”). Particular attention was paid for 
detecting the presence of free intraperitoneal air (pneumoperitoneum) 
&multiple air-fluid levels.  

ULTRASONOGRAPHY: 
US scans were performed on the “ESAOTE-MY LAB SEVEN ” 
machine, with 2-5 and 5-10 Mhz curvilinear and linear probes. 

Particular attention was paid to the detection of free fluid in the 
abdomen and pelvis, in addition to the assessment of individual organs.

CT TECHNIQUE: 
CT scans were performed on; “GE REVOLUTION ACTS 16 SLICE” 
helical scanner. Helical CT of the entire abdomen was done from the 
level of dome of the diaphragm up to the inferior aspect of the ischium. 

Scan Parameters &Technique :
Slice Collimation            1.25mm 
Table Speed                     0.75 mm/sec.
KV                                   120 
mA                                   180-250 

Images were reconstructed at 0.625 mm intervals using a standard 
reconstruction algorithm.

CONTRAST MATERIAL: 
Routine oral contrast was not given to the patients. Patients received IV 
contrast material (whenever possible ) administered with an automated 
Medrad Power Injector after the initial pilot scan via a large-bore (18-
20 G) peripheral venous line. A total of 100 ml, 60% non-ionic 
iodinated contrast was given intravenously at a rate of 2-4 ml per 
second. Scanning was initiated 70-90 seconds after the start of contrast 
infusion. Delayed CT scans were also incorporated whenever there 
was suspicion of kidney or urinary tract injury.

OBSERVATIONS AND RESULTS    
Thirty-one patients with blunt abdominal trauma, who were stable 
enough to undergo X-Ray, US and CT were evaluated during 12 
months from July 2018 to June 2019. All patients show positive 
findings for abdominal injury at least on one of the tests (X-Ray, US 
and CT). There was one patient with blunt trauma as well as a 
penetrating injury. The remaining 30 patients had blunt abdominal 
trauma due to various causes. RTA was found to be the most common 
cause of blunt abdominal trauma(77.4%). 

There were 24 male and 7 female patients. The age of patients ranged 
from 8 years to 75 years. The mean age was 37.9 years. One patient was 
a child (< 12 years). Fourteen patients were 40 years or older.

Table 1: Age and Sex Distribution Table

ORGAN INJURIES 
The organs injured were as follows:                   8.

   
Table 2: Distribution of Organ Injuries
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Table 3:

SPLEEN: 
Of the 17 splenic injuries, grade III injuries were seen in 5 patients. 
Two patients had grade I and one patient had a grade II injury. Five 
patients had grade IV injury. The calculated sensitivity, specificity, and 
accuracy of US detection of splenic injuries was 58%, 100%, and 64% 
respectively. One case was excluded from the calculation as overlying 
subcutaneous emphysema prevented ultrasound evaluation.  

LIVER: 
Of the 13 cases of liver injuries, 8 had grade III, remaining were grade 
I&II injuries. The calculated sensitivity, specificity and accuracy of US 
in the detection of hepatic injuries was 83%, 100%, and 84% 
respectively.

   

    

KIDNEYS: 
There were Three Renal injuries. There was two grade I injuries  & 
One patient had grade IV injury was referred to a higher center. The 
sensitivity, specificity, and accuracy of US detection of kidney injuries 
was 33.3%, 100%, and 60% respectively. All patients had associated 
with other organ injuries.

 
PANCREAS: 
Two patients had a pancreatic injury. The pancreas could not be 
evaluated on US in either of the cases because of bowel gas. In both the 
cases, the only hemoperitoneum was detected on US and pancreatic 
laceration was detected on CE CT. 

BOWEL AND MESENTERY: 
Of the total 5 patients, four patients had only bowel injury and one 
patient had isolated mesenteric injury. Pneumoperitoneum was present 
in 3 out of 5 cases of bowel injury. The sensitivity, specificity, and 
accuracy of US were 20%, 100%, 42.8%, and CT was positive in all 
patients and showed an overall sensitivity, specificity, and accuracy of 
100% respectively. 

PELVIC FRACTURES AND RETROPERITONEAL HEMATOMA 
Six patients had pelvic fractures, One of them had an associated 
retroperitoneal hematoma on CT.  

BLADDER: 
Extraperitoneal bladder injury was detected in one patient with an 
associated pelvic fracture. 
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DIAPHRAGM: 
One patient had a diaphragmatic injury. Diaphragm could not be 
evaluated on US in those case because of bowel gas. Hemoperitoneum 
was detected on both US and CT and it was surgically  
confirmed&managed.

PNEUMOPERITONEUM: 
Pneumoperitoneum was detected in 3 patients. Two patients showed 
the presence of air under the diaphragm in the plain erect abdominal 
radiograph. The sensitivity, specificity, and accuracy of X-Ray were 
33.3%, 100%, 60%. All the patients had associated with other organ 
injuries.
  
Out of the total 31 patients, in 14 patients US and CT showed similar 
findings. In 15 patients CT detected additional finding or provided 
additional information but did not change the management. In 4 
patients CT was decisive for the management or surgical planning. 
However, in all of the US showed the presence of free fluid. 

In 30 patients US showed either intra-abdominal free fluid or organ 
injury or both. In one patient US did not reveal any abnormality. The 
liver injury was later detected on CT. US had an overall sensitivity of 
96%, the specificity of 100% and an accuracy of 96%. 

 CT was positive (either for intra-abdominal free fluid or organ injury 
or both) in all the patients and thus showed an overall sensitivity, 
specificity, and accuracy of 100%.

CT showed a distinct advantage in patients with overlying 
subcutaneous emphysema which prevented normal visualization of 
underlying structures on US. CT was useful in detecting associated 
injuries such as hemothorax- (16%), pneumothorax- (3.2%), lung 
contusions- (3.2%), rib fractures - (25.8%), vertebral fractures- 
(3.2%), and pelvic fractures- (19.3%) thereby providing additional 
information in guiding the initial mode of management of such 
patients. 

Of the total of 31 patients, 20 underwent laparotomy (64.5%). Of these, 
two patients (6.4%) had a non-therapeutic laparotomy. Eleven patients 
(35.4%) were conservatively managed without any complications. 
There were no deaths either due to intra-operative, post-operative 
complications or associated injuries. CT detected additional findings 
or added information in 15 patients (48%) but did not change the 
therapeutic option as was felt necessary in the light of US findings. 
These 29 patients (14 plus 15) would have had adequate care based on 
US alone (93.5%). CT was decisive in management planning in four 
patients (12.9%) and US as a sole modality would have led to 
inappropriate management in this group.  

FLOW CHART:1 Outcome of patients with hemoperitoneum on 
US

FLOW CHART:2 Outcome of patients with hemoperitoneum on 
CT

DISCUSSION
One of the commonest causes of health problems and death is trauma. 
The abdomen has been reported to be the third most common region of 
injury after head and extremities. 25% of these individuals require 
surgical intervention to save a life. Blunt abdominal trauma is difficult 
to diagnose due to the absence of clinical signs as opposed to the 
penetrating trauma, which can be seen and easily diagnosed.  

In most studies, the major mechanisms of injury are road traffic 
accidents (RTA), followed by fall34. In the present study, RTA 
accounted for 77.4% of injuries and 19.3% of patients sustained 
injuries due to fall from height. The prevalence of trauma was more in 

9males (77%) as reported in earlier studies.

 In the present study, the most affected age group was between 16-45 
years. In our study X-Ray showed an overall sensitivity, specificity, 
and accuracy of 33%,100%&60% respectively and CT accurately 
diagnosed all the three cases. The sensitivity of 33% in our study is 

10similar to that found by Stapakis JC et al.  in detecting free air on an 
abdominal radiograph in comparison with CT.

Focused abdominal sonography for trauma (FAST) is a fast 
examination method that could demonstrate intraperitoneal fluid. 

7Radwan et al.  (2006), evaluated the role of FAST and CT in BAT 
patients. They suggested that FAST is useful as an initial diagnostic 
tool to detect intra-abdominal fluid. In our study of a total of 31 
patients, US showed good detection of free fluid in 26 patients.  

The importance of CT in the diagnosis of abdominal trauma lies in its 
accuracy of identifying injuries that require early exploration and 
provides an assessment of the severity of the injury which helps to 
decide the management. The rate of negative laparotomy is reduced by 
avoiding surgical intervention in cases that can be managed 
conservatively. 

US is sensitive and a widely available preliminary investigative 
modality, it is inferior in detecting retroperitoneal and bowel injuries 
and is operator dependent. The availability of CT is still limited, but it 
is diagnostically superior to US with its biggest advantage being the 
ability to assess the severity of trauma and providing a guide to further 
management. CT can also simultaneously assess other injuries related 
to trauma. Hemodynamic instability of the patient is a major deterrent 
for CT examination, although this forms an indication for operative 
intervention in patients with abdominal trauma. 

Hemodynamic instability, disturbed level of consciousness and 
presence of other injuries in the skull, chest, pelvic bones or 
extremities, all explain the need for an accurate and rapid imaging tool 
to diagnose associated abdominal visceral injuries.

In this study spleen injuries were the most common injury detected on 
both USG and CT; hepatic trauma was also common and were the 
second most common injuries detected after spleen injuries on both 
USG and CT.
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TABLE 4: Distribution of Injury according to organ

SUMMARY AND CONCLUSIONS  
Ÿ Plain X-Ray had a very limited role in the evaluation of blunt 

abdominal trauma and is of no practical value in detecting 
intraabdominal bleeding or organ injury. US is a valuable initial 
modality for the evaluation of patients with abdominal trauma. 

Ÿ CT is required in most US positive patients to delineate the exact 
extent of the injury and to exclude any other significant injuries. 
Also, in a small but significant group, CT may change the 
management approach. 

Ÿ Symptomatic patients should have a CT even if US examination is 
negative. 

Ÿ Inadequate US evaluation in the presence of gaseous distension or 
overlying surgical emphysema should be followed by CT. 

Ÿ US or CT quantification of hemoperitoneum or grading of injury 
does not always dictate whether the management should be 
conservative or surgical. However, they reflect the severity of 
injury and injuries of severe grade with large free fluid are more 
likely to require a laparotomy
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