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Introduction:
Trauma is the commonest cause of death in 
the population between ages of 1 & 40 years 
worldwide. Abdominal trauma ranks third as a 
cause of traumatic deaths, aft er head and chest 
injuries. Th e majority of abdominal injuries are 
due to blunt trauma1. Th e evidence of this is 
trivial but the damage to the intra-abdominal 
structures could be multiple and considerable2. 
Failure to manage these injuries accounts for 
majority of preventable deaths .Early diagnosis 
is of utmost importance as the delay result in in-

creased rates of mortality and morbidity Blunt 
abdominal injuries if not diagnosed and treated 
early can result in 25-35% deaths3.

Following clinical evaluation of blunt abdomi-
nal trauma (BAT) ultrasonography (USG) is 
the primary imaging modality of choice. Th e 
role of ultrasound in the assessment of BAT 
continued to grow in the past decade. In many 
trauma centers, ultrasonography have become 
the screening modality of choice in BAT as it can 
help to determine the need for surgical interven-
tion within minutes of a patient’s arrival and has 
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replaced diagnostic peritoneal lavage and has 
also redefi ned the role of CT scan4.

Although CT is gold standard in trauma5 it is not 
available at most of our set up in emergency in 
the developing countries so we rely on ultraso-
nography & clinical fi ndings in the diagnosis of 
BAT. Th e purpose of this study is to identify the 
sensitivity, specifi city, positive predictive value 
and negative predictive value of ultrasonogra-
phy in cases of BAT. 

Patients and Methods
Th e patients presenting in the emergency de-
partment of Civil Hospital Karachi with history 
of blunt abdominal trauma (BAT) were selected 
by Non probability purposive sampling. Inclu-
sion criteria were patients of either sex above 12 
years of age, presenting with BAT and eventu-
ally undergoing ultrasonography for BAT. Ex-
clusion criteria were patients with penetrating 
abdominal injuries, poly-trauma, hemodynami-
cally unstable patients, patients undergoing im-
mediate laparotomy without USG and patients 
with known intra-abdominal pathologies. On 
arrival in the emergency department all patients 
underwent primary and secondary surveys and 
aft er initial treatment and resuscitative measures 
their abdominal ultrasound were performed in 
the emergency department by a senior registrar 
of radiology by using SSA 270 Toshiba Japan so-
nography device with a 3.75 MHz convex probe. 
Th e sonography trauma protocol (FAST) was 
used consisted of evaluation of right and left  up-
per quadrants of abdomen, epigastrium, para-
colic gutt ers, retroperitoneal space and pelvis. 
Att ention was focused on presence of free fl uid 
regardless of volume and location. If free fl uid in 
peritoneal cavity was detected, it was labeled as 
positive sonographic fi ndings of BAT. Solid or-
gans spleen, kidney and liver were evaluated for 
hematoma and laceration. Patient was either ad-
mitt ed in ward for observation or operated upon 
as per decision of senior registrar in general sur-
gery. Th e peroperative fi ndings were document-
ed. If no hemoperitoneum or intra-abdominal 
injury was found per operatively it was labeled 
as negative laparotomy. Ultrasound fi ndings 
were compared with peroperative fi ndings or 

clinical course. Patients who were followed by 
clinical observation and then discharged were 
considered as being normal. Th e age and gen-
der of patients, the mechanism of injury, clini-
cal examination, and duration of injury, the US 
fi ndings and the peroperative fi ndings were re-
corded on the predesigned proforma. Informed 
consent was taken from all patients enrolled in 
the study.

Data was analyzed by SPSS version 19.0. 
Mean±standard deviation were computed for 
age. Frequencies and percentages were calcu-
lated for age, gender, mechanism and duration 
of injury, and per operative fi ndings of BAT. 
Sensitivity, specifi city, positive predictive value 
and negative predictive value of the US were cal-
culated for free fl uid or intra-abdominal organ 
injury.

Results:  
A total number of 92 patients, 84 males and 8 
females presented with the history of BAT un-
derwent US abdomen. Th e Mean age was 30.46 
±11.15 years. Out of 92 patients, 54(58.7%) 
were injured due to road traffi  c accidents, 
16(17.4%) had history of assault, 14(15.2%) 
had fall from height, 5(5.4%) were hit by ani-
mals while 3(3.3%) had other mechanism of in-
jury as given in Table I. Mean duration of injury 
was 8.73 ± 1.18 hours as given in Table II. US 
examinations were positive in 40 patients show-
ing free fl uid or intra-abdominal organ injury 
or both. Out of 40 patients 36 were confi rmed 
peroperatively and 4 patients had negative lapa-
rotomy. Out of 52 patients with negative sono-
graphic fi ndings of BAT 02 developed peritoni-
tis and underwent laparotomy had bowel injury. 
Sensitivity, specifi city, positive predictive value, 
negative predictive value and accuracy of US in 
detecting BAT were 94.7%, 92.5%, 90%, 96.1% 
and 93.4% respectively. Spleen was the most 
common organ injured in patients with BAT.

Discussion:
Trauma is recognized as a serious health prob-
lem. In fact it is the leading cause of death and 
disability in fi rst four decades of life and is the 
third the most common cause of death overall6.
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For those under 35 years of age injury is the lead-
ing cause of death, and males aged 15-24 years 
are responsible for the greatest share of burden 
of injury7. Th e consequences of the modern chi-
mera of motor vehicle accidents added to the 
global epidemics of violence cannot be overstat-
ed. More than 90% world’s deaths from injuries 
occur in low and middle income countries. Th e 
South East Asia and Western Pacifi c region ac-
counts for highest number of injury death world 
wide8.

Timely diagnosis of BAT is essential to reduce 
the morbidity and mortality. Diagnosis of BAT 
patients possesses a clinical problem due to the 
fact that most patients have multiple organ in-
juries. Changes seen in the level of conscious-
ness further complicates this issue. Th is requires 
the need of repeated assessment of the patient, 
along with a trauma screen including X-ray ab-
domen and chest, abdominal ultrasound (US) 
to see free fl uid in the peritoneum9. Victims of 
blunt trauma required to have repeated USG 
than patients having penetrating injuries (58% 
vs. 22%)10.

In our region of under develop countries US 
is less costly, easily accessible, portable, can be 
repeated and can easily be integrated into the 
resuscitation room for trauma patients without 
delaying therapeutic measures. It is of great val-
ue in pregnant patients and for hemodynamical-
ly unstable patients who cannot be sent to CT 
scan room. Patients undergoing US scan also 
had a 60% reduced risk of delayed recognition 
of intra-abdominal trauma11. 

At trauma scene, clinical examination is the only 
pre hospital measure to detect intra-abdominal 
bleeding. Time plays a major a role in trauma 
management. Clark et al demonstrated for 
hypotensive patients with BAT that the prob-
ability of death increases by 1% for every 3 min 
that elapses before intervention12. Brooks et al 
were able to demonstrate that the hand held ul-
trasound is a valuable tool for BAT within the 
fi eld13. Th e application of pre hospital USG to 
detect life threatening injuries including hemo-
peritoneum, hemothorax and pneumothorax14, 
within golden hour and allow triage of patients.

In our study majority of the patients (84/92) 
with BAT were males as reported in the studies 
by (42/50) Amer et al15, (41/50) Khan et al16, 
(318/454) Mehmet et al17 and (41/60) Shiry-
azdi et al18. Predisposition of males was due to 
their outdoor activities and their strenuous job.

In our study the majority of the patients were 
young males and their mean age was 30.46 years 
comparable to data reported by local19,16 and in-

Table 1: Mechanism of injury in BAT

Mechanism of Injury Frequencies Percentage
Road Traffi  c Accidents 54 58.7

Fall From Height 14 15.2

Hit By Animal 5 5.4

Assault 16 17.4

Others 3 3.3

Total 92 100

Table 2: Duration of injury in BAT

Duration In Hours Frequencies Percentage
<6 63 68.47

7-12 15 16.30

13-18 1 1.086

19-24 4 4.34

>24 9 9.78

Total 92 100
*Blunt Abdominal Trauma

Table 3: Diagnostic value of ultrasonography in detecting intraabdominal injury

Parameter Data Percentage
Sensitivity 36 of 38 94.7

Specifi city 50 of 54 92.5

Positive predictive value 36 of 40 90

Negative predictive value 50 of 52 96.1

Accuracy 86 of 92 93.4

Figure 1: Per operative fi ndings in BAT
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ternational studies.17,18,,20,21

Road traffi  c accident (58.7%) was found to be 
the most common mechanism of injury of BAT 
and it was also reported in (58.6%) Turkey22, 
(55%) Karachi19 and (55.6%) Italy20. But fre-
quencies of road traffi  c accident were higher 
in studies conducted locally 62% in Lahore23, 
72% in Faisalabad15. Th e next common mecha-
nism of injury observed in our study was assault 
(17.4%) which was followed by fall from height 
(15.2%) and these fi ndings were also compara-
ble to other studies15,16,23. Th e mechanism of in-
jury alone did not seem to be a predictive factor 
for a positive abdominal scan24.

In the present study the sensitivity, specifi city, 
accuracy, positive & negative predictive value of 
USG in detecting intra abdominal injuries in pa-
tients with BAT were 94.7%, 92.5%, 90%, 96.1%, 
93.45% respectively as shown in Table III. Th ese 
results were comparable to local data15,23 but on 
the other hand Mehmet et al17 reported values of 
86.5%, 95.4%,62.7%, 98.7%, 94.7% and Shiryaz-
di18 83% sensitivity, 77% specifi city only.

Th e false positive result of US was relatively 
higher in our study 8.7%, which resulted in 
negative laparotomies. In the study conducted 
by Mehmet et al17 19 patients were false positive 
while in the study by Richard et al25 on 3,264 pa-
tients 57 (1.75 %) were false positive. In most 
of these patients with false positive results mini-
mal free fl uid was identifi ed by US. In a diff er-
ent study by Richard et al26 on 744 patients, 9 
(1.21%) were false positive of these 9 patients 
7 were females who had pelvic free fl uid in the 
pelvis. Hence most of these false positive results 
were reported to be originating from physiologi-
cal fl uid observed in females26. Th ere are some 
studies which report that pelvic fractures might 
themselves cause intra-abdominal free fl uid in 
the absence of intra-abdominal injuries27. Th ere 
was one out of 8 patients having pelvic fracture 
in our study. 

Th e mean duration of injury was 8.73 hours 
which was quite high as compared to interna-
tional studies but was consistent with the fi nd-

ings with the local data16,28, because patients 
came from remote areas. Lack of proper trans-
portation and poor road conditions resulted in 
late access to hospital in our setup. 68.47% pa-
tients presented within 6 hours of injury consis-
tent with 75% reported by Ahmad et al28 but only 
16% had duration of injury less than 6 hours as 
reported by Khan16 study. In many modern trau-
ma centers, the time from injury to diagnosis 
is not more than one hour. Th is brief time may 
not always be suffi  cient to manifest the hemo-
peritoneum. It is noted in studies that initial US 
results were negative for hemoperitoneum and 
later became positive at serial examinations. US 
can detect as litt le as 100 ml of fl uid. In order to 
eliminate this drawback, patients with negative 
scans should be observed for 4-6 hours and if 
indicated serial US scans should be considered 
every 1-2 hours for the fi rst 6 hours29. 

In our study the most common injured organ in 
BAT was spleen (35%) as shown in fi g. Spleen 
was also the most aff ected organ in the series 
reported by Muft i T30 and Probst31 with similar 
over all frequency as in study. In contrast to our 
study Latif et al23 and Ghazanfar et al32 reported 
a much higher frequency of splenic injury which 
was 55% and 56% respectively. Liver was the 
most common aff ected organ in the series re-
ported by Moizuddin et al19 and Khan JS et al33 
with frequencies of 30% and 35% respectively, 
which was contrary to our study where liver was 
the third most common organ injured (16.6%). 

Bowel (21%) was the commonest viscera in-
jured in BAT in the study conducted by Khan 
AA16 (22%) and Hussain et al34(24.2%) and 
third most common in a study done by Moi-
zuddin et al19 (21%) as compared to our study 
in which bowel was the second most commonly 
injured viscera.

US has been developed as a useful tool and is 
now considered a part of clinical examination 
for the evaluation of the trauma patient especial-
ly in the trauma sett ing but it has its limitations 
in the detection of the visceral injuries which is 
quite evident from the fi ndings of our study as 
well as other studies. In these doubtful cases (if 



215

Pak J Surg 2014; 30(3): 211-215

F Bano, SJ Malik, B Jahan

the condition of the patient permits) CT scan 
with intravenous contrast remains to be the 
Gold Standard. 

US is a noninvasive technique of high diagnos-
tic accuracy for patients with BAT. For patients, 
who are transferred to emergency department 
with BAT, following clinical examination, US 
should be the fi rst technique for diagnosis of 
intra-abdominal injury as it can determine the 
need for surgical intervention within minutes.

Conclusion: 
It was safely concluded that US is a safe, rapid 
and reliable way of assessing the patients of BAT 
in the emergency department which not only 
decrease the rate of morbidity and mortality 
by early diagnosis and can also reduce the rate 
of negative laparotomies. No organ is safe from 
blunt abdominal trauma but solid organs are 
more prone to injury from BAT. 
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