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ABSTRACT

Objectives, Emergency department (ERdentification and radiographic evaluation of children
with intra-abdominal injuries whaeedacute interventiogan bechallenging. To date, it is
unclear if aclinical prediction rule is superior to unstructured clinician judgment in idergifyin
these children. The objective of this study was to compare the test chsatiastef clinician
suspicion with=a derived clinical prediction rule to identify childrensk of intraabdominal
injuriesundergoing acute intervention following blunt torso trauma.

Methods: This was a planned swdnalysisof a prospective, multicenter observational study of
children (<18 years old) with blunt torso trauma conducted B2 in the Pediatric Emergency
Care Applied Research Network (PECARN). Clinicians documehggdsuspicion for the
presence ofintra-abdominal injuriesedingacute intervention as <1%%dto 5%, 8% to10%,

11% to50%, or'>50% prior to knowledge of abdominal computed tomographygcanning (if
performed). Intreabdominal injuries undergoing acute intervention was detiyedtherapeutic
laparotomy; angiographic embolization, blood transfusion for abdominal hemorrhage, or
intravenoudluid administation for 2or moredays in those with pancreabcgastrointestinal
injuries. Patients were considered to be positive for clinician suspicion iCEurspias
documentedas>1%. Suspicion ¥% was compared to the presence of any variable in the
predictian rulesor identifying children with intraabdominal injuries undergoing acute
interventign.

Results: Clinicians recorded their suspicion in 11,919 (99%) of 12,044 patients enrolled in the
parent studylntra-abdominal injuriesindergoing acute intervention was diagnosed in 203 (2%)
patients Abdominal CT scans were obtained in the ED in 2,302 of the 2,667 (86%, 95% CI =
85% to088%)enrolled patients with clinician suspicion >1%; and in 3,016 of the 9,252 (33%,
95% CI = 324,10 34%) patients with cliniciasuspicion <1%. Sensitivity of the prediction rule
for intrasabdominal injuries undergoing acute intervention (@8203; 97.0%, 95% C* 93.7%6

to 98.9%) was higher than that of clinician suspicidfo (1680f 203; 82.8%, 95% C* 76.9%

to 87.7%) differerce 14.2% (95% CI = 8% to 20.0%). Specificity of the prediction rule (4,979
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of the 11,716, 42.5%, 95% €l41.6% to 43.4%), however, was lower than thatbhician
suspicion (9,217 of the 11,716, 78.7%, 95% CIl =%/t079.4%);difference-36.2% (95%CI =
-37.3% t0-35.0%). Thirty-five (0.4%, 95% CkE 0.3% t00.5%) patients with clinician suspicion
<1% hadntra-abdominal injuries that underwent acute intervention.

Conclusions:The derived clinical prediction rule had a significantly higher sensitivity, bugdow
specificity, than clinician suspiciorof identifying children with intraabdominal injuries
undergoing acute intervention. The higher specificity of clinician suspicion, hoveederot
translate intelinical practiceas clinicians frequeht obtained abdominal CT scans in patients
they considered very low risk. If validated, this prediction rule can assisticat decision-

making areundyabdominal CT use in children with blunt torso trauma.

Comparacion de la sospecha clinica frente a una regla de prediccién clinica en la identificacion

de nifos en riesgo de lesiones intrabdominales tras un traumatismo toracico cerrado.

RESUMEN

Objetivos: La identificacion y evaluacion radiografica en el servicio de urgencias (SU) de los
nifios con lesiones intrabdominales (LIA) con necesidad de una intervencidn urgente puede ser
un retol Hastawla fecha, no esta claro si una regla de prediccidon clinica es superior al juicio
clinico no estructurado en la identificacion de estos nifios. El objetivo de este estudio fue
comparar las caracteristicas de la prueba diagnodstica de la sospecha clinica con una regla de
prediccioniclinica derivada para identificar a los nifios en riesgo de LIA en los que se va a llevar a
cabo una intervencién urgente tras un traumatismo toracico cerrado.

Metodologia:*Subanilisis disefiado de un estudio observacional prospectivo multicéntrico de
nifios (<18"anos) con un traumatismo toracico cerrado llevado a cabo en 20 SU en el Pediatric
Emergency Care/Applied Research Network (PECARN). Los clinicos documentaron su sospecha
de LIA con_necesidad de intervencidon urgente como <1%, 1-5%, 6-10%, 11-50% y >50%
previamentesa,.conocer la tomografia computarizada (TC) abdominal (si fue realizada). La LIA
con necesidad de intervencion urgente se definié como laparotomia terapéutica, embolizacion
angiografica, transfusion de sangre por hemorragia intrabdominal o administracion de fluidos

intravenosos durante 2 o mds dias en aquéllos con lesiones pancredticas o gastrointestinales.
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Los pacientes se consideraron positivos para la sospecha clinica si la sospecha se documenté
como 21%. La sospecha >1% se compard con la presencia de cualquier variable en la regla de
prediccidn para la identificacién de nifios con LIA con necesidad de una intervencién urgente.
Resultados: Los clinicos documentaron su sospecha en 11.919 (99%) de los 12.044 pacientes
incluidos en’el"estudio original. La LIA con necesidad de intervencidn urgente se diagnosticé en
203 (2%) pacientes’Las TC abdominales se obtuvieron en el SU en 2.302 de los 2.667 pacientes
(86%, 1C95% = 85% a 88%) incluidos con sospecha clinica 21%; y en 3.016 de los 9.252
pacientes (33%1C95% = 32% a 34%) con sospecha clinica <1%. La sensibilidad de la regla de
prediccion para’LIA con necesidad de intervencién aguda fue mayor que la sospecha clinica 21%
(197 de 203, 97,0%, 1C95% = 93,7% a 98,9%, frente a 168 de 203, 82,8%, IC95% = 76,9% a 87,7%,
respectivamente; diferencia de 14,2%, 1C95% = 8,6% a 20,0%). La especificidad de la regla de
prediccidén)'sin“embargo, fue menor que la sospecha clinica (4,979 de los 11.716, 42,5%, 1C95%
=41,6% a 43,4%, frente 2 9,217 de los 11.716, 78,7%, IC95% = 77,9% a 79,4%, respectivamente;
diferencia de.-36,2%, 1C95% = -37,3% a -35,0%). Treinta y cinco de los pacientes con sospecha
clinica <1%(0,4%, 1C95% = 0,3% a 0,5%) tuvieron LIA con necesidad de intervencion urgente.
Conclusiones: La regla de prediccién clinica derivada tuvo una sensibilidad mayor de forma
significativay“pero menor especificidad que la sospecha clinica para la identificacion de ninos
con necesidad de una intervencién urgente. La mayor especificidad de la sospecha clinica, sin
embargo, -ho..se tradujo en la practica clinica, ya que los clinicos obtuvieron mas
frecuentemente TC abdominales en los pacientes que consideraron de muy bajo riesgo. Si se
validase, esta regla de prediccion puede ayudar en la toma de decisiones clinicas sobre el uso
de TC abdominal en los nifios con traumatismo toracico cerrado.

INTRODUETION
Trauma is the leading cause of death in childnetih blunt torso trauma contributing

substantially*Abdominal computed tomography (CT) is used with increasing frequency as it is
the referefice standard for detecting itbalominal injurie$:* Routine CT scanning of the
abdomen, however, hagynificant drawbacks, the mastncerningof which is exposure to high
doses of ionizing radiation. This is particularly worrisome in children becafuseir higher risk

for developing radiatiomrduced malignancies*®
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CT scanning of trauma patients has increasdistantiallyin recent decades despite
limited evidence supporting itscreased us¥ Furthermore, there is substantial variation among
clinicians and centeiis the use of abdominal CT for injured childreh Evidence suggests that
clinician suspicion is not highly accurate and clinicians frequently ordenees#amaging
despite veylow suspicion for clinically important injuri¢é™® Evidencebasectlinical
prediction rules, howevecan assist clinicaletisionrmaking and reduce unnecessary
variation®**avelinical prediction rule to identify children at very low risk for iraadominal
injuriesundergeing acute intervention was recently deriVdtlis unclear, however, how the
derived clinical predition rule compares to unstructured clinician suspicion for identifying
children withtheseinjuries.

In this study, we sought to compare the test characteristics of clinicjginisnsvith a
derived clinical'prediction rule to identify children at véow risk of intra-abdominal injues
undergoing acute intervention. We also sought to determine the rationale for CT use when
clinician susprion was very low (<1%)We hypothesized that a derived clinical prediction rule
would have=arhigher sensitivity than clinician suspicion.

METHODS

Study Design

This wasasplanned secondary analysis of a prospective observational cohort study of children
with blunt torso trauma conducted at 20 EDs within the Pediatric Emergency CaredAppli
Research Network (PECARN). Institutiomalviewboardsat all participating siteapproved this

study.

Study Setting and Population

Study patients were enrolled from May 2007 to January 2010. The parent study included
children younger than 18 years old with blunt torso trauma evaluated at pargcipBCARN
EDs. Patients werexcluded for any of the following: injury occurring >24 hours prior to
presentationypenetrating trauma, prasting neurological disorders preventing reliable
examination, known pregnancy, or transfer from another hospital with prior abdominal CT
scanniig or diagnostic peritoneal lavage. For this analysis we additionallydedithose

patients for whom the clinician did not document his or her clinical suspicion of intra-atadomi

injury undergoing acute intervention on the data collection form.
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Study Protocol

The methods for the parent study have been previously desttiBtdicians (faculty

physicians, fellows, nurse practitionens physician assistants) completstndardized data
collection forms prior to abdominal CT (if performed). Facultyetiow physicians verified the
information. if the form was completed by a nurse practitioner or physicséstag. Abdominal
CT scans'were obtained based on the decisions of the physicians providing care infbe ED
those undergoing abdominal CT ssadinicians recorded the clinical variables influencing their
decisionsiand prospectively recorded their suspicions of intra-abdomin&snjndergoing

acute intervention on an ordinal scale with values of <P%id5%, 6% to10%, 126 to50%,

or >50%. Clinician suspicion was documented in all patients (irrespective of thenparce of

an abdominal CT), and prior to awareness of abdominal CT results if such imaging w
performed At the time of patient enroliment, clinicians were unaware of the specific variables

the clinicalprediction ruleas the rule was not yet derived.

Outcome Mreasur es

Intracabdoeminal injury was defined as any injury identified to the following intra-abddmina
structures:sspleen, liver, urinary tract (kidney to the uribdagider), gastrointestinal tract (from
the stomach to the sigmoid colon including the mesentery), pancreas, gallblddeles| gland,
intrasabdominal vascular structure, or traumatic fascial defect-aftd@minal injury
undergoingacute intervention was defined by death due to the abdominal injury, surgical
interventionsatfaparotomy, angiographic embolization due to bleeding from the inpog, bl
transfusion for anemia secondary to intra-abdominal hemorrhage from the injury, or
administration of inivenous fluids for at least two nights in those patients with pancreatic or
gastrointestinal.injuries.

To comprehensively identify children wiihtra-abdominal injuiles undergoing acute
interventiongwe performed clinical follow up on all patients. \Wi@ewed medical records of all
admitted patients and conducted a telephone follpwsurvey at least one week after the index
ED evaluation for those discharged from the ED. If telephone follow-up was undutdbss

same followup survey was mailedf. this was not returned, we reviewed medical records, ED
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process improvement records, local trauma registries, and morgue recordsfypadgnt

potentially missed patients with intedodominal injuries.

Data Analysis

We summarized data using descripttatistics with 95% confidence intervals gCClinician
risk of intraabdominal injury undergoing acute intervention was considered positive if the
clinician"gaugedthe risk of this outcome to be > 1%. The clinician risk was considered to be
negative (le"patient at very low risk) if the risk documented was <R&tients were considered
positive far the clinical prediction rule if they had any one of the variablteiprediction rule
(Table 9 decumented as preséfitn contrast, patients were considd to be negative (i.e. at
very low risk) for the prediction rule theydid not exhibit any of theariablesof the prediction
rule.

We calculated the sensitivity, specificity, negative (NPV) and pogi/)predictive
values of ¢linician suspicioof intracabdominal injury undergoing acute intervention, along with
positive likelihneod ratio (LR+) and negative likelihood ratio ().RA/e also calculated the same
test characteristics for the derived clinical prediction rule. We then comparéekt
performanee of clinician suspicion to the categorization of risk by theedipirediction rule,
and report-rate differences with 95% GGample size for this dataset was calculated based on
deriving a clinical prediction rul®. There was no sample sizaleulation for this specific

analysis All statistical analyses were performed using SAS 9.3 software.

RESULTS
There werel2,044 (81%) of 14,882 eligible patients enrolled in the parent study. From this
cohort, 11,919 (99%) patients met inclusion criteria and constituted the study population. The
median age,of the study cohort was 11 years (range 2 days to 17.9 years; IQE5R8¢ears)
and 7,308 (61%) were male. Intra-abdominal injuries undergoing acute internactionedn
203 (1.7%4+95% CI = 1% t02.0%) patients.

The'rates of abdominal CT scanning and intra-abdominal injuries undergoing acute
intervention increased as the clinicians’ suspicions incredsade( 9. Thirty-five (0.4%, 95%
Cl = 0.326 t00.5%) patients with clinician suspici@locumented as <1% had intra-abdominal

injuries undergoing acute interventidrhree (9%) of these 35 patients also were veryriskv
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by the clinical prediction rulézigure 1shows the proportion of patients with intra-abdominal
injuriesfor whom clinician suspicion was documented; it also shows the proportiosweith
injuriesfor whom clinician suspicion was <1%ix patents with intraabdominal injuries
undergoing acute intervention were considered very low risk by the clinicatfwediule.The
clinician suspicions in these six patients were as follows: three were <bvene 1- 5%, and
one was &o.- 10%. The three patients undergoing therapy for their intra-abdominal sjpuie
not identified by the clinical prediction rule and given <1% by clinical suspicion were as
follows: a2'year-olgtruck by a caandfound to havegross hematuria and a renal injuay?2
yearold with non-accidental traumbound to have liver and gastrointestinal injuries, and a 17
yearold ejected, aftea motor vehicle collisiofiound to have a splenic injury.

The'test'characteristicd clinician suspicion anthe prediction rule are presented in
Table 3 The derived clinical prediction rule was more sensitive than cliniciancsmispiut was
less spcific. Therapies fopatients with intreabdominal injuriesvith clinician suspicioa> 1%
and <1% are presentedimble 4

Abdoeminal CT scans were obtained in the ED for 2,302 (86%, 95986% to 88%) of
the 2,667 patientwith clinician suspimn >1%. Clinicians, however, frequently did not practice
in accordance with their reported clinical suspisicas CT scans were obtained in 3,016 (33%,
95% CI1=.32% to34%) of 9,252 patientsonsidered at very low clinical suspicidrable 5lists
the indications that most influenced the clinicians’ decisions to order abdonfirsala@s and
the rate of.intra-abdominal injury undergoing therapeutic intervention and laparotomy kaden t

clinicians’ suspicions ere<1%.

DISCUSSION
In this subanalysisof a large multicenter study in which we enrolled a diverse population of

children with blunt torso trauma, we demonstrated that a derived clinical predigde has
substantially higher sensitivity than unstructured clinician suspicion inifiglagtchildren with
intra-abdominal injuries undergoing acute intervention. Clinician suspicion, however, had a
higher specificity Despite the ability to correctly identify children who did not have intra-
than the clinical prediction rule), clinicians nevertheless obtained abdomirsdd@$ in one-

third of children theylassifiedas having <1% risk. This suggests an opportunity exists to reduce
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use of unneasaryabdominal CT scans in children by appropriate use of a clinical prediction
rule.

The diagnostic evaluation of children with blunt abdominal trauma may be difficult due
to uncertainties_in the patient history and physical examination. Becausg wh¢ertaintyand
the lack of definitive research regarding specific indications for abdoi@ihaise, clinicians
obtain abdeminal CT scans in a large number of children with blunt trauma, including mmany w
do not havesintra-abdominal injuri€&Consistent with prior studies, the parent study of the
current analysi8 revealed the prevalence rate of irtitedominal injury undergoing acute
intervention to be less than 2% of children with blunt torso trauma, while nearly hadf of t
children presenting with blunt torso trauma underwent abdominakc@ing’®

In beth adult and pediatric trauma patients, CT use has rapidly increased in the ED for
many conditions:*>*? Indiscriminate use of CT is not without risks as it leads to increased
healthcarecosts, increased risk of contrast-induced nephropathy, and most importantly,
increased ¥isk of radiatieimduced malignancie3he risk of a solid organ cancer wasently
estimated doroccur in one out of every 300 t0 8Bls undergoing abdominal CT and one out of
every 670 to 760 boys undergoing abdominal’CT.

Climical prediction rules are decision support tools that use clinical findingsrghis
physical examination, and/or simple screening test results) to assist clinicpatint
evaluation ad careWhen appropriately applied, they can change clinical behavior and reduce
unnecessary costs while maintaining quality of care and patient satisfactionthe parent
study, a predietion rule that uses routinely obtajpetienthistory andphysical examination
findings was.derived to stratify children with blunt torso trauma into differekigroups for
intra-abdominal injuries undergoing acute intervention. The current analysis rthegaise
derived prediction rule had substantially greater sensitivity than unstdatlimician suspicion
in correctly.identifyinghesechildren. Unstructured clinician suspicion of <1% would have
missed nearly.20% of children with intra-abdominal injuries undergoing acuteeinten.Only
3% of patients with intreabdominal injuries undergoing acute intervention, however, were not
identified by:the clinical prediction rul@hree ofthese patients hatinician suspicion <1% for
intra,abdominal injury undergoing acute intervention, so were also considered vergKduy ri
clinician suspicion. The other three children undergoing intervention had higheiaal

suspicions.
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Of note, unaided clinician suspicion for intra-abdominal injury undergoing acute
intervention had higher specificity than the prediction rule. Nonetheless, EDiphgsidten did
not practice in accordance with their clinical suspicesthey obtained abdominal CT scans in
nearly one-third of children in whom their suspicion <1%.

In theparent study, 25% of patients considered very low risk by the prediction rule
underwent,an abdominal CT scan. This represents 23% of all abdominal CT scans obtained,
suggestingthat'a substantial number of unnecessary CT scans can be obviatedigtlothiee
prediction"rile®® The high NPV and iproved LR of the prediction ruleould help decrease
unnecessary abdominal CT ssan children without missing those patiemtso require acute
intervention. hreontrast, deciding not to image with CT based solely on a clinician suspicion of
<1% wouldmiss more cases of intebdominal injuries undergoing acute intervention than
application of the prediction rule. If validated, this prediction rule could decreasatiability
in ordering CT scans for children with blunt torso trauma, and thus entrengaality of care.
Once validated, translation of this rule into practice will be necessary. Kdge/translation for
implementation’of pediatric traumatic brain injymediction rules is currently being studféd,
and application of the abdominal @Jle could follow similar methods.

Wetidentified the reasons given by clinicians for obtaining abddr@inacans when
they believed patiestto be at very low risk. Most of these reasons were of very low yield, and
uncommonlyresulted in identifying pants undergoing specific therapy. The top three reasons
provided for obtaining CT scans despitE) clinician suspicion were severity of mechanism of
injury, abnermal abdominal examination, and trauma team request. Althoughtbese
indicationsfer-0btaining CT scans in spite of the low clinician suspisianariable in the
derived prediction rule (abnormal abdominal examinatit@othertwo are not.The
combination of yvery low clinician suspicion and the absence of all the prediction raldesr
has a potential to identify a subset of patients who are at very low risk feab@cainal injury
undergoing.acute intervention and in whom abdominal CT scarysinlikely to be helpful.

Twogprior studies evaluated clinicians’ predictive aieisitfor identifying adult patients
with intraabdeminal injuries. In one study, physicians recorded their impressiantsa
abdominal injury (>50%, >2® to50%, >%% to 10%, 26 to 5% or <1%¥° In the second study,
physicians ranked their clinical impegsns into five ordinal categories of likelihood of an intra-

abdominal injury, from “most likely” to “no suspicion,” taking into consideration theadini
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examination, basic laboratory results, plain radiography, and the FAST eamf\®oth
studies evealed an appropriately increasing likelihood ratio (range 12) for intraabdominal
injury as clinician’s impression of the probability of an injury increased.|&i@ our study,
both of these studies reported cases of iab@eminal injuries in patients with the lowest
clinician suspicion. They also reported frequent use of abdominal CT in patients cenhisyde
the cliniciango.beatlowest risk of intraabdominal injury. Unfortunately, we could find no
comparablestudies in the pediatric literature.

Clinical"prediction rules are tools to improve clinical decisioaking, but few have
undergone rigorous impact analysis to determine their actualsffepatient care. The
traditional research model for prediction rules includes derivation of the rudevéallby
validation and impact analyst§:*** Some investigators recommend measuring unstructured
clinician decisioamaking in the derivation and validation phases of clinical prediction rules
because it is possible that the clinicians’ estimates may be superior or atlzaeagto the
prediction rule, thus minimizinthe importance of the ruf€Here, we report the comparison of
unstructuredrelirtian suspicion with the prediction rule and believe these results can enhance
physician confidence in evaluating children with blunt torso trauma usirginieal prediction

rule.

LIMITATIONS
The study'sites include a substantial number of tertarg pediatric EDs where rates of CT use

are likely lowerthan those in non-children’s hospitals or generafEBRsthermore, the actual
performancesof cliniciasuspicion and CT ordering practices between providers of different
specialty training is unknown. Studies on cranial CT use in children with blunt headtraum
suggested different ordering patterns between pediatricians, emergevidgrcand pediatr
emergencitrained physician*? Clinician decisioamaking and abdominal CT ordering
patterns need similar studyurthermore,he clinical prediction rule was specifically designed to
identify all patients with injuries undergoing acute intervention, and thersfumacificity was
sacrificed for sensitivity? We intentionally chose to exclude patients with igtbalominal
injuriesnot undergoing specific intervention, to reduce misclassification bias that would occ
due to false positive CT scai®r example, ira study of 5,000 patients undergoing CT scans,

we would expect, assuming a specificity of 99%, that approximately 50 patientslveoul

This article is protected by copyright. All rights reserved



IAI Clinician Suspicion

misclassified as having inti@dominal injurieby CT scanFurthermoresome patients with
solid organ injuries may be hospitalized for observation either based on prattiéce pariation
or as annstitutional practice, thus affecting the test characteristics of the derididtjore rule.
In addition, the clinical prediction rule was modeled on a clinical outcome andatteeiteizould
be methodolegically inappropriate to compare clinician suspicion for a radiog@apbame to
a prediction_ruldor a clinical outcome

In addition, CT scans were not obtained on all patients, so some radiographicahy prese
but clinicallysilent injuries may have been missed. However, follow-up was performed on all
patients ta identify those with our patiesriented outcomerinally, clinicians were not
specificallzasked how their suspicion afted CT decisioimaking and very low suspicion did
not equate'to mot obtaining an abdominal CT.
CONCLUSIONS

A clinical prediction rule had a significantly higher sensitivity than clim@aspicion for

identifying.intraabdominal injury undergoing acute intervention, but a lower specifidity.
higher speeifieity of clinician suspicion, however, did not translate into alipiacticeas
clinicians frequently obtained abdominal computed tomography scans in patientsribielzed
to be atvery.low risk.If validated, this clinical prediction rule can assist in clinical decision
making areund computed tomograplse after blunt abdominal trauma in children by limiting
computed tomography scan use in low-risk patients.
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Table 1"Clinical prediction rule derived for identifying children at very low riskifdra-

abdomifalinjury undergoing acute interventfon

No evidence of'abdominal wall trauma or seat belt sign
Glasgow Coma, Scale score >13

No abdominalitenderness

No evidence of thoracic wall trauma

No complaints.of abdominal pain

No decreased. breasounds

No historysof vamiting after the injury

Table 2:.Clinician suspicion for intra-abdominal injury undergoing acute intervention and

abdominal CT rates*

o _ Intra-abdominal injuries
Cliniciant,  Number Abdominal CT ) _ )
o undergoing acute intervention
Suspiciop=Enrolled n (%) 95% CI
n (%) 95% CI
<1% 9,252 3,016 (32.6) 31.6-33.6 35(0.4) 0.3-0.5
1-5% 15793 1,484 (82.8) 80.9-84.5 40 (2.2) 1.6-3.0
6-10% 506 476 (94.1) 91.6-96.0 33 (6.5) 4.5-9.0
11-50% 281 269 (95.7) 92.7-97.8 59 (21.0) 16.4-26.2
>50% 87* 73 (83.9) 74.5-90.9 36 (41.4) 30.9-52.5
Totals 11,919 5,318 203

*Fourteen patients with clinician suspicion >50% did not undergo abdomindil@ge patients

had the following: six patients died without abdominal imaging, six patients underwent
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laparotomy, one patient had laparoscopy, and one patient had an abdominal ultrasound and was
admitted for observation.

CT = computed tomograph€l| = corfidence interval

Table 3. Comparison of test characteristics between clinician suspicion and theipredié

for intrarabbdominal injury undergoing acute intervention

o Prediction Rule, Clinician Suspicion >1%, Difference

Characteristic

% (95% CI) % (95% CI) % (95% Cl)
Sensitivity 97.0 (93.70 98.6) 82.8 (77.00 87.3) 14 (8to 20)
Specificity 42.5 (41.6043.4) 78.7 (77.90 79.4) -36 (-37to -35)
NPV 99.9 (99.7099.9) 99.6 (99.5099.7) 0.3 (0.1t0 0.4)
PPV 2.8 (2.5t0 3.3) 6.3 (5.4t0 7.3) -3.5 (-4.5t0 -2.5)
LR + 1.7 (1.6t0 1.8) 3.9 (3.6t04.2)
LR - 0.1 (0.0t0 0.2) 0.2 (0.2t0 0.3)

Cl= confidence interval

NPV = negative predictive value
PPV = positive predictive value
LR = likelihood ratio

Table 4: Tiypes of intervention based on clinician suspicion of intra-abdominal injury

undergoing acute.intervention (<1% and >1%)

Clinician Suspicion

Clinician Suspicion

_ <1% >1%
Type of Intervention*
n (%) 95% CI n (%) 95% CI
N=9,252 N=2,667
Death due to the intra-abdominal injury 1(0.01) 0-0.1 8 (0.3) 0.1-0.6

Therapeutic intervention at laparotomy

16 (0.2) 0.1-0.3

98 (3.7) 3.0-4.5
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Angiographic embolization due to bleeding fro

the intraabdominal injury

Blood transfusion for anemia secondaryrina-

abdominal hemorrhage

Administration,of intravenouluids for at least

two nights inatients with pancreatic or

gastrointestinal injuries

2 (0.02) 0-0.1

16 (0.2) 0.1-0.3

12 (0.1) 0.1-0.2

9 (0.3) 0.2-0.6

106 (4.0) 3.3-4.8

67 (2.5) 2.0-3.2

* Patients'may have received more than one intervention

Cl = confidence interval

Tableb5. Indications cited for obtaining abdominal CT scans when clinician suspicion for intra-

abdominaliinjury undergoing acute intervention was very low (<1%)

Rate of intra

CT frequency abdominal injury  Rate of therapeutic

Indication fer,abdominal CT* N=3,016 undergoing acute laparotomy

n (%) intervention n/row n (%)

n/row n (%)
Severe mechanism of injury 1,481 (49) 12/1,481 (0.8) 5/1,481 (0.3)
Abnormal abdeminagéxamination 1,018 (34) 14/1,018 (1.4) 9/1,018 (0.8)
Trauma surgery request 740 (25) 9/740 (1.2) 4/740 (0.5)
Young age 519 (17) 8/519 (1.5) 3/519 (0.6)
Other 403 (13) 4/403 (1.0) 3/403 (0.7)
Decreased mental status 312 (10) 4/312 (1.3) 1/312 (0.2)
Flank tenderness 207 (7) 1/207 (0.5) 1/207 (0.5)
Lower rib (costal margin) injury 145 (5) 4/145 (2.8) 1/145 (0.7)
Femur fracture 110 (4) 2/110 (1.8) 0/110 (0)
Microscopic hematuria 95 (3) 1/95 (1.1) 0/95 (0)
Elevated AST or ALT 92 (3) 1/92 (1.1) 0/92(0)
Abdominal clearance prior to non 60 (2) 1/60 (1.7) 0/60 (0)
ahdominal siirnerv

No indication provided 257 (8) 7 (2.7) 2/257 (0.8)
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* More than one reason for obtaining a CT can be cited for each patient; rardondi¢al%o)

given for orderingabdominal CT not shown.
ALT = alanine aminotransferas&ST = aspartate aminotransfera€4 = computed tomography
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