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Introduction. CT scan is regarded as the investigation choice for accurate depiction of blunt abdominal injuries in
children and is considered as an inevitable tool in the armamentarium of the clinician before deciding for conservative
management of these children. However over dependence on CT scan puts the patient to many disadvantages.

The aim of this study to devise stratification criteria for the children with blunt abdominal injury and advise CT scan
to the children only who really require it.

Material and methods. All the children with blunt abdominal injury were studied prospectively over a period of
two years. These children underwent clinical, biochemical and ultrasonographic assessment at presentation followed
by CT abdomen. Efficacy of predefined clinical, biochemical and ultrasonographic parameters was compared with
CT scan to triage the children with intra abdominal injury.

Results. A total of 84 children were registered in the study based on final diagnosis of presence or absence of intra
abdominal injury the children were divided in two groups. These groups were then compared for various clinical,
laboratory and ultrasonographic parameters to predict intra abdominal injury. The children having isolated abdominal
injury, tenderness, raised AST, ALT and amylase and free fluid on ultrasonography were found to have more chances of
intrabdominal injury (p < 0.001). These parameters were the most sensitive parameters to predict intra abdominal injury
and the cumulative sensitivity of these parameters was 99.7%. The CT abdomen was negative in 74.7% of the patients.
Conclusion. Due to high negative rate of CT abdomen in children with abdominal trauma, its use as first line
imaging investigation is questionable in all the children with abdominal trauma. We suggest that by utilizing clinical,
biochemical and ultrasonographic parameters, the children at risk of intra abdominal injuries can identified with
almost 100% accuracy mandating the use of CT scan only in these children.
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PETYAAPHBIE KAMHUYECKNUE OCMOTPbLI NMO3BOAAIOT
CHU3UTb KOANYECTBO HEOIMPABAAHHbIX KOMITbIOTEPHbIX
TOMOTIPA®UN CPEAU AETEN C TYINION TPABMOM XUBOTA:
OI1bIT OAHOTIO YYPEXAEHUA
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Beepgenne. Komnbiotepras tomorpadus (KT) cumraercss MeTomoM BbI6Opa B AMArHOCTMKE TYIDBIX TPaBM >KMBOTA
y JieTeil ¥ paccMaTpMBaeTCA KaK IPOILeAypa, HeoOXOmuMas /I OIpefielleHNs CTpaTeIrny KOHCePBAaTUBHOTO JICUEHMUS.
Opnako Takas ype3MepHas 3aBUcUMOCTb oT KT cospmaer psap npo6nem mns nanuenTa. Llenbio JaHHOTO MCCIeROBaHNUA
ABWIACh pa3paboTka KpuUTepyeB CTpaTuUKALNU JieTell ¢ TYHOI TPaBMOIl )KMBOTA JIA IOCIeNYIONIer0 HallpaBIeHNs
Ha KT TONbKO Tex MaI[eHTOB, KOMY 3TO AECTBUTEIBHO HEOOXORMMO.

Marepuanbl M MeTOAbI. MBI IPOBE/IN MPOCIEKTUBHOE MCCIENOBaHNE BCEX C/IyYaeB TYIOV TPaBMBI XMBOTA y JeTell,
HOCTYNMBIINX B HAaIl CTAI[IOHAP B TedeHNe JIBYX JIeT. Bce yuyacTHMKM MCCefOBaHMsA TPOLIIM KIMHUYeCKoe, 6uo-
XUMIYeCKoe U yIbTpasByKkoBoe obcmeoBanue, a taxoke KT-ckaHupoBaHye opraHos 6promrHoit monocty. OLeHnBamm
3¢ eKTVBHOCTb HECKONIBKYUX KIMHIYECKUX, OMOXMMIYECKVX U YIbTPa3ByKOBBIX IIOKa3aresell B AUarHOCTHKe BHYTPU-
OpromHolt TpaBMbl o cpaBHeHumio ¢ KT.
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PesynbraTel. B nccnenoBanue 6bUmn BKIoYeHbl 84 pebeHKa, KOTOpbIe ObIIM pasfie/lieHbl Ha [Be IPYNIBI B 3aBUCUMO-
CTM OT HaIM4MA MIM OTCYTCTBUSA BHYTPUOPIOIIHON TPaBMBI B COOTBETCTBMY C OKOHYATeJIbHBIM AMarHosom. [laree
STV TPYIIIBI CPABHUBAMYU IO PA3TNYHBIM KIMHWYECKMM, TaOOPaTOPHBIM ¥ YIbTPa3BYKOBBIM IIOKa3aTeNlAM JIA BbI-
SIBJIEHVs1 BHYTPUOPIONIHO TPaBMBI. BbIIO YCTaHOBIEHO, YTO BEPOATHOCTb BHYTPMOPIOIIHON TpaBMbl BbILIE Y JieTell
C U3OVMPOBAHHOJ TPaBMOJI )XVMBOTA, IeMOHCTPUPYIOIIUX 60JIe3HEHHOCTD IIPY IIa/IbIIaliNY, IOBBIIIEHHbIE YPOBHM ChI-
Boporounoit ammnassl, AJIT u ACT, a Taxke IpusHaKu CBOOOFHON XXVMAKOCTY HPY YIbTPa3ByKOBOM 06C/IefOBaHNN
(p <0,001). Ot mapamerpsl 6bUIM HaubOIEe YYBCTBUTENbHBI B OTHOIIEHNY BHYTPUOPIOIIHOM TPaBMBI; UX COBOKYII-
Has YyBCTBUTENbHOCTb cocTaBuna 99,7 %. IIpu KT BHyTpubprourHas TpaBMa He MOATBEPAUIACh ¥ 74,4 % MallMeHTOB.
3akmouenne. Vcnonbsopanue KT 6prolHOI TONOCTH B Ka4ecTBe MEPBOTo CIocoba BU3yanusalun y ieTell C TYIbIMY TPaB-
MaMM )KMBOTa BeCbMa COMHUTENbHO BCIE,CTBYE 3HAUNUTETbHOTO KONMMYeCTBa OTPULIATeNbHbBIX Pe3y/IbTaTOB. Mbl Mo/araeM,
YTO, UCIIONb3YA KIMHMYeCKIe, OMIOXMMIYeCKNe M YIbTPa3ByKOBbIe TapaMeTpbl, MOXKHO ¢ II04TH 100 % TOYHOCTBIO MIEH-
TU(UIMPOBATH feTeil C BBICOKMM PUCKOM TPaBM OPTaHOB OPIOIIHOI MOIOCTH, KOTOPBIM feiicTBUTeNnbHO Tpebyercst KT.

KnroueBbie croBa: AE€TH; TyIllasd TpaBMa JKIBOTA; KT-ckan.

Introduction

In this speedily moving world, trauma has
emerged as the major cause of mortality and
morbidity in children [1]. Blunt abdominal injury is
more common and difficult to diagnose in this age
group [2]. If the child remains hemodynamically
stable, the currently accepted management protocol
states nonoperative management preceded by
a computed tomography of abdomen [2, 3].
However only 15% of children following blunt
abdominal injury have intra abdominal injury and
most of them do not require surgical intervention
[3, 4]. Abundant use and over reliance on CT
scan for non operative management of these
children put them at risk of radiation related
malignancy with additional disadvantage of delay
in patient care and over treatment of minor
injuries [5-7]. Several authors had expressed the
need of justified application of radiation emitting
imaging techniques in children [9-14]. We
proposed this study to help identify the clinical,
biochemical and ultrasonographic parameters that
would best differentiate the children who need
CT abdomen following blunt abdominal injury.

The aim of this study to devise stratification
criteria for the children with blunt abdominal injury
and advise CT scan to the children only who really
require it.

Material and methods

This was a prospective study conducted on
children <14 years of age with history of blunt
abdominal trauma admitted to our hospital over
a period of two years at a tertiary care hospital. At
presentation all the children were evaluated with

primary survey and simultaneous resuscitation.
The vital signs (blood pressure and heart rate),
detailed abdominal examination and presence
of other significant injuries were recorded.
Hematocrit (HCT), white blood cell count (WBCQC),
AST, ALT and serum amylase and routine and
microscopic urinalysis were performed. Plain
radiography of chest and abdomen including the
pelvis was also performed. This was followed by
detailed abdominal sonographic examination,
performed and interpreted in by a radiologist.
Ultrasonography was performed with 3-5 MHZ
curvilinear and 7-12 MHz linear high frequency
transducer using a 12-inch monochrome display
monitor (TOSHIBA NEMIO XG, Japan). This was
followed by abdominopelvic CT performed within
24 hours of admission. The CT scan (Siemens
Somatom Emoticon 16 slice CT, Germany) was
interpreted by the senior radiologist. The scanning
was performed with intravenous contrast (iohexol)
injected at rate of 1.5-2 ml/kg. Whenever clinically
indicated oral contrast (1% iohexol) was given at
the dose of 450 mL half an hour before scanning
and an additional 250 mL immediately before
scanning. Intravenous and oral contrast dose was
also adjusted according to age and weight of child.
CT was performed from the lung bases to the pelvis
with 5-mm contiguous sections, and with a table
speed of 6 mm/s (pitch — 1, 2).

Abnormal values for clinical, biochemical,
ultrasonographic and CT scan findings were
defined. A systolic blood pressure was considered
low if less than (70 + 2 times the age) mm Hg for
children up to 10 years and less than 90 for children
between 11 yeas and 14 years. The tachycardia
was defined >180 beats per minute for children
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up to 1 year, >150 beats per minute for children
between lyear and 3 years >135 beats per minute
for children between 4years and 8 years, and
>110 beats per minute for children between 9 years
and 14 years. Clinical examination of abdomen was
considered abnormal if abdominal wall contusion
with tenderness, guarding or abdominal distension
was documented. A hematocrit value of less than
30.0% was considered abnormal. ALT and AST
level of more than 50 U/L was taken as abnormal.
Hematuria was considered if more than five red
bloods cell per high-power field were found.
Serum amylase was considered as raised if it was
>100 U/L. The WBC count of >11000/cu.mm
was taken as abnormal. The detailed ultrasound
examination included longitudinal and transverse
images of all the quadrants of the abdomen and
transverse and longitudinal views of all the solid
organs including pancreas, kidneys and bladder
for any laceration, hematoma. The lower quadrants
were specifically examined for intraperitoneal and
retroperitoneal fluid. CT was defined as positive if
an intra-abdominal injury was found in the form
of any contusion or laceration of an intraperitoneal
or retroperitoneal organ and/or the presence of
free intraperitoneal or retroperitoneal fluid. Solid
organ injuries were graded according to American
Association for the Surgery of Trauma. Data was
entered and analyzed using SPSS version 20.
Sensitivity, specificity, positive & negative predictive
value for each of clinical, biochemical & USG
parameters were calculated using online MedCalc
software.

The association between clinical, biochemical &
USG parameters with intra-abdominal injury was
determined using Fisher exact test.

Results

There were 102 patients of blunt trauma
abdomen during the period of study but only
84 were included in the final analysis. These
84 patients underwent all the clinical, biochemical,
ultrasonography as well as CT abdomen. The
patients who did not undergo the treatment as
per the protocol (e.g. any biochemical test, USG
or CT scan not done) were excluded from the
study. The most common cause of injury was road
traffic vehicle accidents (54%). The causes include
pedestrian hit by a vehicle and fall from height.

Only 18 % patients were involved in a polytrauma
while rest were of isolated abdominal injury. The
mean age of the patients was 7.2 years (SD-2.43).
Both the groups were comparable as regards to age
and sex. In the final analysis, there were a total of
22 patients in whom there was a final diagnosis
of some form of intrabdominal injury. This final
diagnosis was either based on CT scan or laparotomy.
Out of these, 21 (95%) cases were diagnosed based
on CT scan and 1 case on exploratory laparotomy.
The injured organs were liver (n =9), spleen
(n=7), kidney (n = 3), pancreas (n=1) and bowel
(n=2). One case of bowel injury was diagnosed
on laparotomy which showed transverse tear in
mesentery leading to bowel gangrene. The results
in both the group of children (with and without
intrabdominal injury) were compared (Table 1).
The children having isolated abdominal injury
and tenderness were found to have more chances
of intrabdominal injury. This difference was
statistically significant. If children sustained high
impact injury and had tachycardia on examination
then there are more chances of intrabdominal
injury. This was not statistically significant but the
difference was high enough to be ignored. The
children with intrabdominal injury also had high
percentages of body wall contusion, contusion and
hypotension. Thus the clinical examination should
be comprehensive and repetitive. On laboratory
evaluation we found that children with abdominal
injury had low hematocrit and raised ALT and this
difference was statistically significant. In addition
these children are more likely to have raised AST,
leucocytosis and hematuria. The presence of free
fluid and detection of specific organ injury on USG
was also significantly different (p < 0.001) in both
the groups (Table 1).

The analysis of abnormal clinical, biochemical
and radiological parameters was also done on
cumulative basis i.e. taking the parameters as
abnormal even if one of the sub-parameter was
present in the patients (Table 2). From table 2 it
can be deduced that none of the clinical findings
can be ignored. Similarly, ultrasonographic finding
of either free fluid or for that matter specific organ
injury is significant. The sensitivity and specificity
of clinical, biochemical and radiological parameters
for detection of injury is shown in Table 3. The
most sensitive clinical parameter was tenderness
(68.2%) (95% CI, 45.1-86.1%). It was also found
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Table 1
Association of individual clinical, biochemical & USG parameters
with intra-abdominal injury
Intra-abdominal injury
_ _ Significance
Parameters Absent (n = 62) Present (n = 22) (Fisher exact test)
n % n %
Clinical examination
High impact 8 12.9 11 50 0.001
injury
Isolated abdominal 13 21 14 63.6 <0.001
injury
Body wall 4 6.5 7 31.8 0.006
contusion
Abdominal 1 1.6 4 18.2 0.016
distension
Tenderness 5 8.1 15 68.2 <0.001
Peritonitis 1 1.6 3 13.6 0.053
Tachycardia 3 4.8 8 36.4 0.001
Hypotension 3 4.8 5 22.7 0.026
Lab examination
Raised S. amylase 55 88.7 20 90.9 1.000
Raised AST 17 27.4 18 81.8 <0.001
Raised ALT 16 25.8 18 81.8 <0.001
Low Hct 18 29 16 72.7 0.001
Raised WBC 20 323 15 38.2 0.005
Hematuria 1 1.6 4 18.2 0.016
USG examination
Free fluid 4 6.5 16 72.7 <0.001
Organ injury 0 0 13 59.1 <0.001
Table 2
Association of abnormal (on cumulative basis) clinical, biochemical & USG
with intra-abdominal injury
Intra-abdominal injury
Significance
Parameters Absent (n = 62) Present (n =22) (Fisher
exact test)
n % n %
Clinical examination 28 45.2 21 95.5 <0.001
(any one parameter positive)
Lab examination 60 96.8 22 100 1.000
(any one parameter positive)
USG examination 4 6.5 20 90.9 <0.001
(any one parameter positive)
m Pediatric Traumatology, Orthopaedics and Reconstructive Surgery. Volume 6. Issue 2. 2018
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Table 3
Sensitivity, specificity, positive & negative Ipredictive value for prediction
of intra- abdominal injury
e P Positive Negative
Parameters S(gr;i/ltlglt)y S(g;g/lﬁgi()y predictive value predictive value
0 ? (95% CI) (95% CI)
Clinical examination
High impact injury 50.0 87.1 57.9 83.1
(28.2-71.8) (76.2-94.3) (38.9-74.8) (76.2-88.3)
Isolated abdominal 63.6 79.0 51.8 86.0
injury (40.7-82.8) (66.8-88.3) (37.7-65.7) (77.6-91.5)
Body wall contusion 31.8 93.6 63.6 79.4
(13.9-54.9) (84.3-98.2) (36.2-84.4) (74.3-83.2)
Abdominal distension 18.2 98.4 80.0 77.2
(5.2-40.3) (91.4-100.0) (32.1-97.1) (73.5-80.5)
Tenderness 68.2 91.9 75.0 89.1
(45.1-86.1) (82.2-97.3) (55.3-87.9) (81.5-93.8)
Peritonitis 13.6 98.4 75.0 76.2
(2.9-34.9) (91.3-100) (24.8-96.5) (73.1-79.2)
Tachycardia 36.4 95.2 72.7 80.8
(17.2-59.3) (86.55-99.0) (43.7-90.2) (75.4-85.3)
Hypotension 22.7 95.2 62.5 77.6
(7.8-45.4) (86.5-99.0) (30.3-86.5) (77.3-81.4)
Lab examination
Raised S. amylase 90.9 11.3 26.7 77.8
(70.8-98.9) (4.7-21.9) (23.7-29.9) (44.0-94.0)
Raised AST 81.8 72.6 514 91.8
(59.7-94.8) (59.8-83.2) (40.3-62.4) (82.1-96.5)
Raised ALT 81.8 74.2 52.9 92.0
(59.7-94.8) (61.5-84.5) (41.4-64.2) (82.4-96.6)
Low Hct 72.73 71.0 47.1 88.0
(49.8-89.3) (58.1-81.8) (35.8-58.6) (78.4-93.7)
Raised WBC 68.2 67.7 429 85.7
(45.1-86.1) (54.7-79.1) (32.1-54.3) (76.1-91.9)
Hematuria 18.2 98.4 80.0 77.2
(5.2-40.3) (91.3-99.7) (32.1-97.1) (73.5-80.5)
USG examination
Free fluid 72.7 93.6 80.0 90.6
(49.8-89.3) (84.3-98.2) (60.0-91.4) (83.0-95.1)
Organ injury 59.1 100.0 100.0 87.3
(36.4-79.3) (94.2-100) (80.6-91.9)

to be very specific as well (specificity of 91.9%)
(95% CI, 82.2%-97.3%). The isolated abdominal
injury was also quite sensitive (63.6%). Besides
peritonitis, the presence of abdominal distension,
tachycardia, hypotension, body wall contusion and
tenderness were the most specific indicators in
that order. Thus all the clinical parameters were
having specificity of 79 % and above. This further

emphasizes the role clinical examination. Among
the biochemical parameters raised serum amylase
was the most sensitive test. We found that raised
ALT was more sensitive than raised AST while
the most specific test was hematuria (specificity
of 98%) (95% CI, 91.3%-99.7%). The finding of free
fluid has a positive predictive value and negative
predictive value of 80% and 90.6% respectively.
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Table 4
Cumulative sensitivity of the most sensitive parameters
Combination of Variables Sensitivity
Clinical examination (tenderness & isolated abdominal injury) 88.4
Clinical examination (tenderness & isolated abdominal injury) & 99.0
lab examination (s. amylase)
Clinical examination (tenderness & isolated abdominal injury) & 98.7
USG examination (free fluid combined with organ injury)
Clinical examination (tenderness & isolated abdominal injury), 99.7
lab examination (s. amylase) & USG examination
(free fluid combined with organ injury)

Since sensitivity of a test or examination indicates
its ability to detect the true positives we tried to find
out the cumulative sensitivity of sub-parameters
which demonstrated maximum sensitivity among
clinical, biochemical and radiological parameters
(Table 4). From table 4 we can deduce that if we
combine the most sensitive sub-parameters then
it becomes even more sensitive for example if
we combine the clinical examination (tenderness
& isolated abdominal injury), lab examination
(s. amylase) & USG examination (free fluid
combined with organ injury) then the sensitivity
becomes 99.7% i.e. this combination of sensitive
parameters is able to detect all the patients correctly
having some form of intra-abdominal injury.

There were a total of 83 abdominal CT were
done to find out 21 intra-abdominal injuries (one
patient was diagnosed on laparotomy). Thus, close
to three-fourth (74.7%) of abdominal CT scans
were normal. Among these 83 children only one
underwent laparotomy based on the finding of free
air on CT scan i.e. 1.2 % while the rest were managed
conservatively. Out of 21 injuries identified by CT
scan, thirteen were also identified by USG (six hepatic
injuries, five splenic injuries and two renal injuries).

Discussion

Abdominal trauma in children leading to
blunt and veiled intrabdominal injuries poses an
exigent test to the attending clinician [1-3]. In such
a patient scenario, as the child is often irritable
and uncooperative leading to high probability
of variable and erroneous clinical examination,
computed tomography (CT) of abdomen takes the
centre stage. CT scan is credited with the success
of nonoperative management in children with blunt

abdominal trauma [4, 5]. And since CT abdomen
allows precise anatomical location of injury and
triage of injured solid viscera and identification and
quantification of intraperitoneal and extraperitoneal
fluid plus the assessment of bony boundaries of the
abdomen (ribs, spine, and pelvis), it has become the
most important tool in the current protocol for the
initial workup of the children with intrabdominal
injuries [7].

However, CT has its own limitations, and its
findings can be variable in children having blunt
injuries of bowel and mesentery [8]. It is expensive,
time taking, requires trained personnel, needs
unmonitored transport of the injured child to
a specialized suite, may possibly require sedation
and has the risk of contrast-induced nephropathy.
Furthermore the biggest concern is the radiation
exposure to the children who have increased
radiosensitivity of certain tissues [4, 5]. The
estimated risk of a fatal cancer from radiation is
1 per 1000 pediatric CT scans. There are various
proposed practices to minimize the risks of
radiation in children, like the implementation of
ALARA (as low as reasonably achievable) concept
and adjustment of CT technique [6]. But the most
important practice is the sensible use of CT scan
i.e. to decide whether the CT scan is really required
in a particular child or not.

We found that out of 83 CT scans done for the
children who sustained blunt abdominal injuries,
only 21 CT scans were positive (a negative rate of
74.7%) and only one patient underwent laparotomy
based on CT scan (i.e. 1.2%). For such low yield
rate do we really need to perform CT abdomen that
liberally?

We studied different clinical, laboratory and
ultrasonographic data with the aim to identify
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parameters that may help reduce the need for
CT scan in children following blunt abdominal
trauma. In the clinical examination we evaluated
eight parameters and found that isolated abdominal
injury and tenderness were significantly different
in children with and with intra abdominal injury
(Table 1) and these were the two most sensitive
parameters for indicating intra abdominal injury
also (Table 3). The abnormal clinical examination
was significantly different in the two groups even
if we take any one of the parameters to be positive
(table 2). Thus if abnormal abdominal examination
is properly defined then clinical examination can
be reliable in predicting the presence of intra
abdominal injuries in children with blunt abdominal
trauma. In the laboratory evaluation we studied
six variables and on statistical analysis we found
that raised AST and raised ALT were significantly
different in two groups. We found that raised serum
amylase, raised AST and raised ALT were the most
sensitive parameters to suggest intra abdominal
injury. Serum transaminases are widely produced in
different solid organs of the body (liver, pancreas,
kidney, muscles and heart). Therefore a blunt
force on these organs may lead to their increased
serum levels. Both the enzymes are significant
markers of intra abdominal injury. Takishima et al
demonstrated that the serum amylase level if done
within 3 hours of blunt abdominal injury then it
is not diagnostically significant [15]. In addition,
a low hematocrit was also found to be a sensitive
indicator of (sensitivity of 72%) of intra-abdominal
injury in the current study. A significantly
lower hematocrit would predict more severe
injury [12].

In the current study, we did not performed FAST
rather a detailed ultrasonographic examination of
children presenting with blunt abdominal trauma
was done. The FAST would invariably detect the
most common nonspecific finding of unexplained
intraperitoneal fluid without any aim to identifying
intra abdominal injury [16-18]. This often compels
to the clinician to advise further radiological
confirmation with abdominal CT scan. When we
performed USG with the aim of finding both the
free fluid and organ injury we were able to sort out
those cases where on USG only the non specific
tinding of only free fluid is present. In our study
the ultrasound demonstrated as sensitivity of 72%
for detecting intra abdominal injury. Since in our

study, we have included only those patients who had
undergone both CT scan as well as USG we were
able to find that ultrasound has a negative predictive
value of 87.3%. When used alone USG examination
may miss a small percentage of patients with free
fluid and/or organ injury. Since the management
is usually nonoperative in hemodynamically stable
children the significance of these small numbers of
missed cases is unknown [17, 18].

Besides hemodynamic status, clear cut anatomical
delineation of injury to vital intrabdominal organs
like the spleen, liver, kidney, pancreas, adrenals,
and retroperitoneum is imperative for the successful
nonoperative management in these children [2, 5].

Since CT scan gives prompt and accurate
assessment of intra abdominal injuries, we do not
want take out the advantage that it offers in the
planning of non operative management of these
children. Thus selective CT imaging is an essential
consideration in decreasing the radiation exposure
to children.

To further stratify the children with blunt
abdominal trauma and find those children who
really needed CT scan, we assessed the cumulative
sensitivity of the most sensitive parameters that we
found in clinical, laboratory and ultrasonographic
evaluation (Table 4). The table 4 clearly demonstrates
that by combining the most sensitive variables we
can easily identify the true positives (i.e. the children
having intrabdominal injury) among the children
presenting with blunt abdominal trauma up to the
tune of 99.7%. Thus, CT scan was unnecessary in
74% of the children with blunt trauma. Some of the
previous studies recommended various approaches
for sifting children with blunt abdominal trauma
though with number of limitations like retrospective
nature of the study, use of FAST instead of detailed
USG, deficient statistical analysis due to inadequate
CT scan in the study group. In the current study we
evaluated an overall of sixteen parameters that could
suggest intra abdominal injury in a prospective
study design. Considering the fact that in study
group we included only those children who had
undergone all the selected criteria, our results more
reflect more closely the association between intra
abdominal injury and screening parameters. Thus,
our results suggest that the children sustaining
blunt abdominal trauma should be subjected to CT
abdomen only when they have a combination of
isolated abdominal injury & tenderness on clinical
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examination, raised serum amylase (or raised
serum AST and ALT) on biochemical assessment
and presence of free fluid with some organ injury
on USG examination. Our recommendation are
intended to help reduce unnecessary radiation by
reducing negative abdominal CT scans in children
with abdominal trauma and use it where it is an
absolute necessity. In children where definitive CT
imaging is not obtained, serial clinical examination
takes the centre stage in the nonoperative
management.

There are many limitations in our study viz.
fewer patients and single institution study. There
are large multi-institutional studies available on the
topic. But none of the studies followed a strict study
protocol where all the previously decided parameters
were done in every single patient. Moreover, we
performed a detailed USG rather than FAST and
CT scan was performed in every patient.

Conclusion

CT scan has established itself as the most precise
imaging modality for diagnosis of intra abdominal
injury in children with blunt trauma. But it is not
100% sensitive (blunt bowel and mesenteric injuries)
and carries the risk of radiation exposure which
can be prevented. Almost 3/4™M of the children
with abdominal trauma undergo unnecessary
CT scan. Therefore, for further evaluation and
for objective precision of intrabdominal injuries,
abdominal CT scan should be done only in those
children where preliminary clinical, biochemical
and ultrasonographic features are suggestive of
intrabdominal injury as outlined in our study. In
resource crunch areas, this will make the patient
care more cost-effective as well.
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