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Abstract

Background: Blunt abdominal trauma (BAT) usually occurs duertad traffic accidents (RTA), fall from heights during sports.
Prevalence of intraabdominal injury varies wideBnging from 7.7% to 65%. The aim of study wasualeate the role of ultrasonography
(USG) & multi-detector computed tomography (MDC)identifying intra abdominal injury in patientstiviblunt abdominal trauma and to
compare-provide information that could accuratedyedmine choice of management (non-operative vsatipe). Subjects and Methods:
This study was a prospective study; total 50 p&iemere included in this study. This study was emted at Department of Radio-
Diagnosis, Chalmeda AnandRao Institute of Mediaaki&kes, Karimagar. The study period was duringhf@ctober 2015 to September
2017. USG examinations were performed with a cumedr and linear probe on GE Voluson S6& Philipsigor C HD.Results: A total of
38 cases were positive for intra abdominal injung 42 cases were negative for intra abdominal ynj80 patients underwent surgery and
the remaining cases were managed conservativelgt bfahe patients admitted to this hospital wetims of vehicular accidents. Road
traffic accidents (RTAs) as accounting for 33 ca&896) of the blunt abdominal traum@onclusion: The present study concluded that
MDCT is the superior diagnostic modality in thegtiasis of blunt abdominal trauma. USG can be aalddéuinitial investigation; however,
USG can miss crucial injuries and may lead to inappate management in some patients.
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Introduction

Blunt abdominal trauma (BAT) usually occurs duerdad
traffic accidents (RTA), fall from heights or dugrsports.
Prevalence of intra abdominal injury varies widebnging
from 7.7% to 65%" The Indian fatality rates for trauma are
20 times that for developed countries. About 30%swth
deaths are thought to be preventdBle.

CT of the abdomen can depict such injuries acclyraied

is relatively noninvasive. CT as the sole modadéithables
evaluation of other associated injuries in additiorglobal
evaluation of abdominal trauma in hemodynamicaifbke
patients and is extensively used in North Americanters
as the initial modality of diagnosf8.

During past several years, Ultrasonography (USG3 ha
become an important modality in many centers in the
screening of blunt abdominal trauma.USG is the arim
imaging modality of choice for diagnosis of intladaminal
injury. It is non invasive, rapid, relatively inesspsive and a
reliable diagnostic tool for assessment of presente
abdominal fluid and in detecting liver, spleen ddadney
injuries.

The purpose of this study was to evaluate the sbldSG

& MDCT in identifying intra abdominal injury in pignts
with blunt abdominal trauma and to compare provide
information that could accurately determine choick
management (non-operative vs operative).

Subjects and Methods

This study was a prospective study; total 50 p&dievith
blunt abdominal trauma were included in this stulyis
study was conducted at Department of Radio-Diagnosi
Chalmeda AnandRao Institute of Medical Sciences,
Karimnagar. The study duration was October 2015 to
September 2017.

Inclusion Criteria:
1. All the patients irrespective of age and sex
2. history of blunt abdominal trauma

Exclusion criteria

1. Patients who were hemodynamically unstable.

2. Pregnant women.

3. Penetrating injuries.

Technique of Ultrasound:

USG examinations were performed with a curvilinaad
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linear probe on GE Voluson S6& Philips Envisor C HD.
The presence of free fluid within the abdominal cavity was
accepted as a positive sign for hemoperitoneum. Visceral
organs were evaluated for parenchymal abnormalities
consisting of intraparenchymal hematomas, lacerations,
and/or geographic zones of echotextural heterogeneity.

Technique for CT
All CT scans were obtained with routine antero-posterior

tomogram of the abdomen was initially taken in all patients
in the supine position. Axial sections of Smm thickness was
taken from the level of lung bases to the level of ischial
tuberosities. Kilovolt peak: 120-140 kvp, Milli ampere
second: 200-250 mAs for an average sized patient
(increased values for oversized patients). Pitch: 1.5, Field of
view: 240-350 mm; Collimation: 2.5mm, Matrix size:
512x512.

Plain scans were followed by intravenous contrast scans.
For intravenous contrast enhancement, 80-100 ml of
dynamic injection of (Iversol-300 mg of iodine per ml) or in
children a dose of 300 mg of iodine/Kg body wt was
administered and axial sections were taken. Sections were
taken in arterial (30sec) and portal venous (60-90sec)
phases. Delayed scanning (5-7min) was not routinely
performed, only in suspected cases of renal or bladder
traumas

Post study reconstructions were done at 2.5mm. Sagittal and
Coronal reconstructions were made wherever necessary.
The scans were viewed on a direct display console at
multiple window settings (i.e abdomen window at 320/40;
Lung window at 1400/-600; Bone window of 2400/200).

Ethics Approval:
This study was approved by Institute Ethics committee,

Chalmeda AnandRao Institute of Medical Sciences,
Karimnagar.

Results

The study included 50 patients with history of blunt
abdominal injury who had all undergone both USG and
MDCT. A total of 38 cases were positive for intra-
abdominal injury and 12 cases were negative for intra-
abdominal injury. 30 patients underwent surgery and the
remaining cases were managed conservatively.

The age group of the patients was very wide, ranging from
5-80 years. Most commonly affected age group was 21-40
years [Table 1].

The male to female ratio was 42:8 with predominate male
preponderance. [Table 2].

Most of the patients admitted to this hospital were victims
of vehicular accidents. Road traffic accidents (RTAs) as
accounting for 33 cases (66%) of the blunt abdominal
trauma. The other causes were, accidental fall from a
height, hit by a projectile object & few cases of assault.
[Table 3]

In this study, the commonest organs affected were the
spleen (14 cases) and liver (11 cases) accounting for 33%
and 26% respectively. Third most common was Hollow
viscus injury (10 cases) accounting for 23%. There were 2

cases of mesenteric tear, 3 cases of renal trauma, 1 case of
pancreatic trauma, 1 case of urinary bladder trauma and 1
case of vascular injury. [Table 5]

Table 1: Age distribution.

Age group in years No. of patients (Percentage)
01-20 07(14%)
21-40 32(64%)
41-60 08(16%)
61-80 03(06%)

Table 2: Sex distribution

Sex Percentage
Male 84%
Female 16%

Table 3: Mode of Injury

Mode of Injury No. of patients (Percentage)
RTA 33(66%)

Fall from Heights 5(10%)

Automobile Vs pedestrian 5(10%)

Assault Others(Bull horn injury, Hit 3(6%)
by a projectile object

Others(Bull horn injury, Hit by a 4(8%)
projectile object

Table 4: Distribution of organ injuries (n-38)

Organ injured Percentage
Spleen 33%

Liver 26%
Hollow viscous 23%
Kidneys 7%
Mesentery 5%
Pancreas 2%

Urinary bladder 2%
Vascular injury 2%

[Table 4] showed, a total of 43 organ injuries were noted in
38 patients. Most common injured organ is spleen (33%).6
cases showed multi-organ injuries.

Table 5: Comparison of USG diagnosis with operative
diagnosis in solid organ injuries (n-21)

Operative | Positive for solid | Negative for Total
organ injury solid organ
USG injury
Positive for solid | 11(TP) 02(FP) 13
organ injury
Negative for 03(FN) 05(FN) 08
solid organ
injury
Total 14 07 21

*FP- 2 cases of suspected Liver laceration on USG were not seen intraoperatively.
*FN-3 : 2cases of Splenic injuries and 1 case of Renal injury were not detected on
USG.

Injury of the bowel and mesentery was not identified
directly by USG, but identification of free intraperitoneal
fluid with no evidence of solid visceral injury indicated a
bowel injury. This was confirmed by MDCT which
demonstrated free intraperitoneal air. Surgery revealed
jejunal and ileal tears.

USG findings were compared to MDCT and laparotomy
findings. USG results after comparison with operative
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findings revealed that 11 were true positive, 2 were false
positive, 5 true negative, and 3 false negative. [Table 6]

Table 6: Comparison of MDCT Diagnosis with operative
diagnosis (n-30)

Operative Positive for Negative | Total

organ injury organ

MDCT injury

Positive for organ 24(TP) 01(FP) 25

injury

Negative for organ 02(FN) 03(TN) 05

injury

Total 26 04 30

FP-1 ligamentum teres was mistaken for a liver laceration in one case.
FN-2 cases of mesenteric tear were not detected on MDCT.

MDCT correlated well with surgical findings in all 30
operated cases. In two cases, mesenteric tear was seen at
laparotomy, which could not be detected at MDCT scan.
MDCT results after comparison with operative findings
revealed that 24 were true positive, 1 was false positive, 3
true negative, and 2 false negative.

Hemo peritoneum was observed on MDCT in 28 cases.
USG detected free fluid in 27 patients. On MDCT 2 out of
these 27 patients were labeled as negative for IAI (false
positive) as free fluid was found to be ascitic fluid based on
HU on MDCT. 3 cases of Hemoperitoneum were not
detected on USG as free fluid developed later on as there
was time gap between performing USG and MDCT. [Table
7]

=8 NI=0 4
Figure 2: USG Abdomen showing contusion in right lobe of
liver.

Table 7: Comparison of USG diagnosis with MDCT diagnosis
in Hemoperitoneum (N-50)

MDCT Positive for Negative for Total
USG Hemoperitoneum | Hemoperitoneum
Positive for 25(TP) 02(FP) 25
Hemperitoneum
Negative for 03(FN) 20(TN) 05
Hemperitoneum
Total 28 22 50

FP: 2 cases of Ascitic fluid were mistaken for Hemoperitoneum.
FN: 3 cases of Hemoperitoneum were not detected on USG as free fluid developed
later on because of time gap between performing USG & MDCT.

Figure 1: USG Abdomen showing free fluid in morrison’s
pouch.

Figure 3: USG Abdomen showing contusion in right kidney.

Figure 4: CECT Abdomen axial image at the level of kidneys
showing contusion at midpole of right kidney
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Figure 4: CECT Abdomen axial image at the level of kidneys
showing mesenteric injury

Discussion

In this study, the maximum of patients (64 %) were in the
age range of 21 to 40 years. Majority of these patients
(66%) were involved in motor vehicle accidents. Out of 50
patients in this study, 76% (38 patients) were positive for
abdominal injury and 24% (12 patients) were negative. Six
patients sustained polytrauma with injuries involving more
than one viscera or system. There was one death in this
study.

This study was showed, out of 76% (38 patients) who were
positive for intra-abdominal injury, 73.7% (28 patients) had
hemoperitoneum.  The most frequent cause of blunt
abdominal injury in the present study was road traffic
accident which is in accordance with a study by Mallik K et
al.”) Out of 34 positive cases on USG, 32 patients (94%)
were confirmed on MDCT as Intra-abdominal injury.

In the current study, we observed that both ultrasound and
CT are highly sensitive in the detection of hemoperitoneum
and organs injury with CT being slightly better in its
diagnostic efficacy. This is similar to other studies reported
in the literature.™ !

In the present study, USG detected free fluid in 27 patients.
On MDCT 2 out of these 27 patients were labeled as
negative for IAl (false positive) as free fluid was found to
be ascitic fluid based on HU on MDCT. 3 cases of
hemoperitoneum were not detected on USG as free fluid
developed later on as there was time gap between
performing USG and MDCT.

Richards et al study showed that total 744 patients, out of
51 patients who had free fluid identified by USG, 9 were

false positive results; of these 9 patients 7 were female who
had pelvic free fluid. Hence, most of these false positive
results were reported to be originating from the
physiological fluid observed in females.”) Several other
authors also advocate conservative management of solid
organ injury resulting from blunt abdominal trauma.’®

In our study found that overall likelihood of surgical
management increased with higher OIS grading of solid
organ injury, as in the present study, 11 of 21 operated
patients had grade 3 and 10 of 21 had grade 4 injuries.

Conclusion

The present study concluded that MDCT is the superior
diagnostic modality in the diagnosis of blunt abdominal
trauma. USG can be a valuable initial investigation;
however, USG can miss crucial injuries and may lead to
inappropriate management in some patients. Hence it is
imperative that all USG positive cases should be followed
by MDCT. Similarly MDCT must also be performed in
symptomatic patients with negative USG scans and in
patients with suboptimal USG scans.
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