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Focused abdominal ultrasound for blunt trauma in
an emer gency department without advanced imaging
or on-site surgical capability

Michael Shuster, MD;" Riyad B. Abu-Laban, MD, MHSc;T Jeff Boyd, MB BS;” Charles Gauthier, MD;"
SandraMergler, MD;" Lance Shepherd, MD;" Chris Turner, MD"

ABSTRACT

Objectives: To determine whether focused abdominal sonogram for trauma (FAST) in a rural hos-
pital provides information that prompts immediate transfer to a tertiary care facility for patients
with blunt abdominal trauma who would otherwise be discharged or held for observation.
Methods: Prior to the study, participating emergency physicians underwent a minimum of 30
hours of ultrasound training. All patients who presented with blunt abdominal trauma to our
rural hospital between Mar. 1, 2002, and Apr. 30, 2003, were eligible for study. Following a his-
tory and physical examination, the emergency physician documented his or her disposition deci-
sion. A FAST was then performed, and the disposition reconsidered in light of the FAST results.
Results: Sixty-seven FAST exams were performed on 65 patients. Three examinations (4.5%) were
true-positive (95% confidence interval [CI] 0.9%-12.5%); 60 (89.6%) were true-negative (95% Cl
79.7%-95.7%), 4 (6%) were false-negative (95% Cl 1.7%-14.6%) and none (0%) were false-posi-
tive (95% Cl 0%-5.4%). These values reflect sensitivity, specificity, negative predictive value and
positive predictive values of 43%, 100%, 94% and 100% respectively. FAST results did not alter
the decision to transfer any patient (0%: 95% Cl 0.0%-5.4%), although one positive FAST may
have led to an expedited transfer. One of 38 patients who was discharged after a negative FAST
study returned 24 hours later because of worsening symptoms, and was ultimately found to have
splenic and pancreatic injuries.

Conclusions: This study failed to demonstrate that FAST improves disposition decisions for pa-
tients with blunt abdominal trauma who are evaluated in a hospital without advanced imaging or
on-site surgical capability. However, the study is not sufficiently powered to rule out a role for
FAST in these circumstances, and our data suggest that up to 5.4% of transfer decisions could be
influenced by FAST. Rural emergency physicians should not allow a negative FAST study to over-
ride a clinical indication for transfer to a trauma centre; however, positive FAST studies can be
used to accelerate transfer for definitive treatment.
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RESUME

Objectifs : Déterminer si une échographie abdominale ciblée pour I'identification de trauma-
tismes (focused abdominal sonogram for trauma [FAST]) dans un hépital rural fournit I'informa-
tion justifiant un transfert immédiat vers un centre de soins tertiaires chez les patients atteints
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d'un traumatisme abdominal contondant qui seraient normalement renvoyés a la maison ou
gardés en observation.

Méthodes : Avant I'étude, les médecins d’urgence participants ont recu un minimum de 30 heures
de formation a I'utilisation de I'échographie. Tous les patients recus a notre hépital rural pour un
traumatisme abdominal contondant entre le 1" mars 2002 et le 30 avril 2003 étaient admissibles a
I’étude. Apres I'anamnese et I'examen physique, le médecin d’urgence nota sa décision quant aux
dispositions a prendre. Un examen FAST fut alors effectué et les dispositions furent reconsidérées
a la lumiere des résultats.

Résultats : Soixante-sept examens FAST furent effectués aupres de 65 patients. Trois examens
(4,5 %) étaient vrais positifs (intervalle de confiance [IC] 95 %, 0,9 %-12,5 %); 60 (89,6 %) étaient
vrais négatifs (IC 95 %, 79,7 %-95,7 %); 4 (6 %) étaient faux négatifs (IC 95 %, 1,7 %-14,6 %) et
aucun (0 %) n’était faux positif (IC 95 %, 0 %-5,4 %). Ces valeurs reflétent une sensibilité a 43 %,
une spécificité a 100 %, une valeur prédictive négative a 94 % et des valeurs prédictives positives
a 100 %. Les résultats des examens FAST n‘ont modifié la décision de transférer aucun patient
(0 % : IC 95 %, 0,0 %-5,4 %), bien qu'un résultat de FAST positif ait pu mener a un transfert ac-
céléré. Un patient parmi les 38 ayant recu leur congé aprés un examen FAST négatif est revenu a
I’'hépital au bout de vingt-quatre heures en raison de I'aggravation de ses symptémes. On diag-
nostiqua des blessures a la rate et au pancréas.

Conclusions : Cette étude n’a pas démontré que I'examen FAST améliorait les décisions quant aux
dispositions a prendre pour les patients atteints d'un traumatisme abdominal contondant évalués
a un hopital qui n'est pas doté d'appareils d'imagerie perfectionnés ni de services de chirurgie sur
place. Cependant, I'envergue de I'étude n’est pas suffisante pour écarter le role de I'examen FAST
dans ces circonstances et nos données suggerent que jusqu’a 5,4 % des décisions de transfert
pourraient étre influencées par les résultats de I'examen FAST. Les médecins d'urgence en milieu
rural ne devraient pas laisser des résultats négatifs d'un examen FAST prendre la priorité sur I'indi-
cation clinique de transfert vers un centre de trauma; cependant, on peut recourir a des résultats
positifs pour accélérer le transfert du patient vers un traitement définitif.

Introduction examined the application of FAST in an ED without ad-

vanced imaging or on-site surgical capability.

Despite having fewer resources, emergency physicians in
rural hospitals strive to provide blunt trauma patients with
care equivalent to that available in urban centres. Rura hos-
pitals rarely have advanced imaging modalities such as CT
scan or emergency ultrasound. As aresult, emergency physi-
cians in such centres are forced to rely on clinical examina:
tion and plain radiography aone. Lack of advanced imaging
may delay the identification of patients who require transfer,
or lead to inappropriate transfer of patients who are later
found not to require trauma centre intervention.

Emergency department (ED) ultrasound in blunt trauma,
also known as FAST (focused abdominal sonogram in
trauma), is highly sensitive and specific for the detection of
free intraperitoneal fluid. FAST may detect free fluid in the
setting of blunt trauma prior to development of definitive
clinical findings, potentialy enabling more accurate deci-
sion-making and earlier transfer when indicated. Numer-
ous studies have been published in the past 10 years
demongtrating the utility of FAST. These studies have ad-
dressed who should perform FAST,*” how much training is
required to perform these limited exams,*2 which patients
benefit*# and how they benefit.*# No previous study has
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The primary objective of this study was to evaluate
whether asingle FAST examination at patient presentation,
when performed by rura emergency physicians, prompts
the immediate transfer of patients who would otherwise
have been observed or discharged, and who are later
proven to have free intraperitoneal fluid.

Methods

Setting

This prospective study was conducted at Mineral Springs
Hospital, arural community hospital that treats 15 000 ED
patients annually and is staffed by full-time certified emer-
gency physicians. The hospita is located in Banff, Alta,, a
mountain community of 7600, inside a National Park and
adjacent to the Trans-Canada Highway.

Study procedures

Participating emergency physicians undertook a minimum
of 30 hours of training in the ultrasound department of a
university teaching hospita trauma centre, under the super-
vision of certified radiologists. They performed FAST ex-
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ams on elective ultrasound patients and on trauma patients
who presented during their training period. On completion
of training, al physicians were comfortable in their ability
to perform and interpret a FAST, but their skills were not
formally evaluated.

From Mar. 1, 2002, to Apr. 30, 2003, patients who pre-
sented after abdominal trauma with a potential to cause se-
rious injury, as determined by the attending emergency
physician, were €ligible for inclusion. Emergency physi-
cians performed a history and physical exam, then decided,
based on clinical considerations, which of the following
dispositions was appropriate: transfer to a tertiary care fa
cility, observation in the ED, admission to our rural hospi-
tal, or discharge. After the clinical disposition decision was
documented on a study form kept on the ED ultrasound
machine, a FAST was performed. The disposition was then
reconsidered in light of the FAST results (free fluid v. no
free fluid). Aside from the FAST, no change in standard di-
agnostic or therapeutic care occurred as a result of this
study. Patients who were unstable, or those who were sta-
ble but deemed to require urgent transfer to a tertiary care
facility were enrolled only if the FAST did not interfere
with care and did not delay transfer.

Safety and consent

To assure patient safety in the event of false-negative
FAST results, the study protocol stipulated that actua dis-
position could only be “upgraded” as a result of a FAST;
thus FAST was used in a*“rulein” rather than a “rule out”
manner. No patient deemed on clinical grounds to require
transfer could have this decision changed on the basis of a
negative FAST. Written informed consent was obtained
whenever possible, verbal consent when patients were un-
able to sign, and proxy consent when neither written nor
verbal consent was possible. The study was approved by
the Provincial Research Ethics Board and the Mineral
Springs Hospital Medical Advisory Committee.

Follow-up

The attending physician, nurse or principal investigator
(M.S.) conducted a telephone interview 24 hours or more
after discharge, with all patients who were discharged from
the ED without first undergoing definitive testing (i.e., for-
mal ultrasound, CT scan or surgery). These patients were
asked whether they had seen another physician or received
additional testing since their discharge from the ED. Re-
sults of any physician visit or additional testing were re-
viewed, and relevant data were recorded. For patients who
were transferred to a tertiary referral centre, pertinent
imaging results, diagnoses and outcomes were obtained
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from the receiving hospital and documented in the study
database.

Data analysis

Data were entered into Microsoft Excel 2000 (Version
2002). Descriptive statistics, including proportions, means,
standard deviations and medians were calculated, using
Excd. Binomia 95% confidence intervals (Cls) for pro-
portions were calculated using Stata (Version 5.0 Macin-
tosh).

Results

During the study period, 67 FAST exams were performed
on 65 patients. Participating physicians performed an aver-
age of 11 exams each (range 4-19). One patient was
scheduled for, and received, arepeat FAST examination 24
hours after hisinitia visit because he refused ED observa
tion or transfer for CT or ultrasound at hisfirst visit. A sec-
ond patient had a repeat FAST approximately 24 hours af-
ter discharge when he returned to the ED as instructed
because his symptoms were worsening.

Table 1 outlines the characteristics of the study popula
tion, and Table 2 summarizes the results of the FAST ex-
amination and definitive testing. Thirty-eight (58%) pa-
tients had no definitive test performed and received a
follow-up telephone interview. No patients were lost to fol-
low-up. Table 3 shows that no patients had a change of dis-
position based on the FAST exam.

Table 2 shows that the true prevalence of intra-abdomi-
nal pathology was 10.5%. In the study group, 3 FAST ex-
aminations (4.5%) were true-positive (95% CI 0.9%—
12.5%); 60 (89%) were true-negative (95% CI 79.7%—
95.7%), 4 (6%) were false-negative (95% Cl 1.7%-14.6%)
and none were false-positive (95% Cl 0%-5.4%). These
values reflect sensitivity, specificity, negative predictive
value and positive predictive value of 43%, 100%, 94%
and 100% respectively.

Table 4 summarizes key findings and outcomes for the 6
patients with intra-abdominal injuries. Of note, 1 of the 3
patients (patient P1) who had a positive FAST examination
had been triaged as Non Urgent. After physical examina-
tion he was dated for non-urgent transfer for CT scan, pos-
sibly by private vehicle. Although it did not change dispo-
sition, the positive FAST examination may have prompted
expedited transfer by ambulance. One of 38 patients who
was discharged after a negative FAST study (patient P2)
returned 24 hours later because of worsening symptoms.
Results of the repeat FAST were positive, and he was ulti-
mately found to have splenic and pancreatic injuries.
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Discussion

FAST has become a routine component of urban trauma
care.®®2 \When the FAST is positive in an unstable pa
tient, it reduces delays to laparotomy by eliminating the
need for time-consuming and invasive evauations like CT
scanning or diagnostic peritonea lavage. In stable patients
where suspicion of intra-abdomina hemorrhage is low, ob-
servation and serial FAST exams eliminate the need for im-
mediate advanced imaging. If the patient deteriorates or a
repeat FAST exam is positive, rapid CT or formal ultra-
sound can be performed; and if the patient becomes unsta-
ble, immediate surgery is available®* Our study isthe first
to evaluate the utility of FAST in a hospita where advanced
imaging and on-site surgicd intervention are not available.

FAST utility in rural settings

Emergency CT or ultrasound are rarely available in rura
hospitals and are often not available in small urban hospi-
tals. Likewise, surgical consultation is often absent or lim-
ited in such settings. Emergency physicians practising in
these facilities use clinical judgement to determine which
patients with blunt abdominal injury can be discharged,
which need to be observed or referred for delayed imaging,

Table 1. Clinical and demographic charac-
teristics of the study population (n = 65)

No. (and %)

Characteristics of patients*

Age range, in years 16-66
Mean age, in years (and SD) 32.3(14.4)
Male gender 47 (70)
Mode of arrival
Helicopter 3(4)
Ambulance 16 (24)
Self 48 (72)
Injury mechanism
Motor vehicle crash 14 (21)
Skiing 17 (25)
Snowboarding 14 (21)
Other sports 11 (16)
Other type of fall 7(11)
Other 4 (6)
Abnormal vital signst 19 (28)
Initial disposition decision
Transfer 23 (34)
Admit 7(11)
ED observation 10 (15)
Discharge 27 (40)

*Unless otherwise specified.

tAbnormal defined as: heart rate <60 or >100 beats/min;
blood pressure <90 mm HG; respiratory rate <12 or >20
breaths/min; oxygen saturation <90%.
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and which, due to instability or symptom severity, require
immediate imaging or surgical intervention. Of these vari-
ous patient groups, only unstable patients are easily identi-
fiable. In unstable patients, the FAST ability to identify
free fluid in the abdomen does not influence initial care,
because these patients must be urgently transferred regard-
less of whether free fluid is present. Nonetheless, the de-
tection of free intraperitoneal fluid prior to transfer may
provide the receiving facility with important information,
particularly if the trauma centre has to reserve an operating
room (OR) or cal in an OR team.

In hospitals without emergency CT or ultrasound, the
more difficult decisions involve patients who have stable
vital signs and non-specific physica findings, but who are
deemed to have sustained sufficient traumato cause signif-
icant injury. Options for disposition include immediate
transfer for imaging, admission and observation with or
without delayed imaging, and ED observation with even-
tual admission, transfer or discharge based on clinical evo-
Iution. If FAST could help physicians discriminate stable
patients who can be observed from stable patients who re-

Table 2. Diagnostic performance of the 67 emergency
department (ED) FAST examinations performed on
the 65 study patients

Definitive test*  Definitive test*

ED FAST exam positive negativet Total
Positive 3 0 3
Negative 4 60 64
Total 7 60 67

FAST = focused abdominal sonogram for trauma

*38 patients had no definitive test performed.

tOr patient well with no additional imaging, new diagnoses or adverse
outcomes at follow-up.

Prevalence: 7/67 (11.0%); Sensitivity: 3/7 = 43.0% (95% confidence interval [Cl]
10.0%-82.0%); Specificity: 60/60 = 100.0% (95% Cl 94.0%-100.0%); Positive
predictive value: 3/3 = 100.0% (95% Cl 29.2%-100.0%); Negative predictive
value: 60/64 = 93.8% (95% C| 84.8%-98.3%).

Table 3. Disposition of the 65 study patients, before
and after FAST examination

Clinical Final disposition, after FAST
disposition ED

before FAST  Transfer Admit observation Discharge
Transfer 23

Admit 7

ED

observation* 3 7t

Discharge 1% 26

FAST = focused abdominal sonogram for trauma; ED = emergency department
*In the ED observation group, all patients were observed as clinically indicated.
Final disposition was based on clinical findings over time. Results of all FAST
exams in this group were negative; no FAST exam results influenced final
disposition.

tThe 7 discharges include 2 patients who left the ED against medical advice.
1Decision to discharge was made on clinical grounds. Results of FAST were
negative. Subsequent gross hematuria led to transfer for renal consultation.
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quire prompt transfer for surgical assessment, it would be a
very useful modality in the rural ED.

I mpact of FAST on disposition

In this study, FAST had no clear effect on the disposition
of patients with blunt trauma. In all 3 cases where the
FAST exam was positive, the emergency physician had al-
ready made a decision to transfer the patient — although,
in one case the positive FAST may have expedited transfer.
Moreover, in the “grey zone" population with an initial
clinical disposition of admit, observe or discharge, the
prevalence of positive FAST was 0% (0 of 44 patients).
This low prevalence of positive FAST in our study popula-
tion illustrates the difficulty of proving a benefit of FAST

for hospitals without advanced imaging or on-site surgica
capahility. If, for example, a study is carried out in an ED
where 5% of trauma patients have a positive FAST, and if
90% of these cases require immediate transfer on clinical
grounds, then 13 912 patients would be required to evalu-
ate the hypothesis that 10% of positive FAST scans would
influence the disposition decision (this sample size calcula-
tion assumes 100% sensitivity, an apha of 5% and power
of 80%). This means that the results of the current study
are clearly inconclusive, and that it is unlikely a definitive
rural study will ever be done (due to the sample size re-
quirement).

Of the 23 patients who were initially determined to re-
quire transfer, 21 had a negative FAST. For safety reasons,

Table 4. Summary of key findings and outcomes for the 6 study participants for whom intraperitoneal free fluid

was discovered as a result of definitive testing (CT or US)

Time Time
from from
injury FAST
to ED Vital signs to CT
Age | Mechanism | arrival on Initial or US Intervention
Patient = /Sex of injury (hrs) admission disposition (hrs) Diagnosis and outcome
FAST positive
P1 18/ Snow- 1.25 Normal Transfer 2.75 Renal, adrenal and No intervention.
M boarding liver lacerations Uncomplicated
recovery.
P2(2nd 19/ Snow- 26.5 Normal Transfer 2 Pancreatic and splenic | Splenectomy and
visit)* M boarding injuries partial pancrea-
tectomy. Uncom-
plicated recovery.
P3 19/ Snow- 2 Normal Transfer 3.5 Grade 3-4 splenic No intervention.
M boarding laceration Uncomplicated
recovery.
FAST negative
P4 39/ Motor 1 HR 130 Transfer 1.5 Multiple injuries Surgical explora-
F vehicle beats/min, including severe head | tion of abdomen:
collision BP not injury, fractured no intra-abdom-
palpable mandible, fractured inal injuries
femur, bilateral indentified.
pneumothorax. On CT | Coagulopathy.
had large retroperi- Died.
toneal hematoma and
free intraperitoneal
fluid.
P5 19/ Snow- 1.5 HR 49 ED 0.75 Splenic laceration No intervention.
M boarding beats/min observet Uncomplicated
recovery.
P6 18/ Checked 2.75 Normal Admitt 10 Splenic laceration No intervention.
M into boards Uncomplicated
playing recovery.
hockey
P2 (1st 19/ Snow- 1.5 Normal Discharge 27 See P2 (2nd visit)
visit) M boarding

CT = computed tomography; US = ultrasound; FAST = focused abdominal sonogram for trauma; HR = heart rate; BP = blood pressure

*Discharged after initial visit (see final row).

tAlthough the initial decision was to observe patient 5, the patient was transferred after it became possible to arrange an ultrasound at a nearby rural hospital.

$Patient 6 was admitted, and a formal ultrasound was scheduled for, and performed at a nearby rural hospital on the day following admission.
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we did not alow a negative FAST exam to downgrade a
disposition decision. Some of these patients who had a
negative FAST had unstable vital signs, multiple injuries or
other injury requiring CT scan and would have required
transfer in any case. Had we used the FAST result to re-
verse the decision to transfer the remainder of the stable
patients, we could have reduced the number of patients we
transferred by perhaps 50% — but not without risk of
missing a significant injury. Although none of the stable
patients we transferred subsequently had a catastrophic
bleed, our sample size is not sufficient to exclude an ad-
verse event as a possibility.

Diagnostic performance of FAST

In this study, ED FAST exams were 43% sensitive and
100% specific. This sengitivity value is lower than values
typically reported in the trauma literature, but readers
should keep the following points in mind. First, the num-
ber of patients with significant injuries is too small for us
to estimate test sensitivity with adequate precision. Sec-
ond, previous authors have shown that an initial FAST can
be negative because it takes time for an amount of blood
detectable by ultrasound (approximately 250 mL) to accu-
mulate in the peritoneal cavity.>¥* Because of the pro-
longed delays inherent in transferring patients for defini-
tive testing, afirst exam might be accurately negative but a
second exam positive. In the 4 false-negative FAST stud-
ies, the mean (median) delay from FAST to definitive
imaging was 9.3 (5.75) hours. It is impossible to know
whether the initial negative FAST study failed to demon-
strate free fluid that was present, or whether the free fluid
developed during the prolonged time interval between
studies; nevertheless, our findings reinforce the concept
that a single early FAST study does not rule out intraperi-
toned bleeding.

Potential errors

In this study there were 2 cases of splenic laceration in
which inappropriate application of a negative FAST exam
could have had a disastrous consegquence. In one case the
physician made the decision to admit and send the patient
for ultrasound the next day; in the second case the physi-
cian arranged for transfer for ultrasound that afternoon. In
both cases the initid FAST was negative, and in the first
case a repeated FAST was aso negative. If the physicians
had used FAST results to override clinical judgement, the
intra-abdominal bleeding would have been missed. These
cases emphasi ze the importance of applying FAST to “rule
in” but not to “rule out” significant injury.
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Limitations

Ultrasound is an operator-dependent skill. Individua study
physicians may have different levels of expertise, and their
expertise may differ from other rural emergency physi-
cians who apply FAST. One of the participating physicians
performed only 4 FAST studies during the 1-year study pe-
riod. There are no data to indicate how many exams are
needed in order to maintain ultrasound skills.

These data reflect the diagnostic sensitivity of a single
early FAST study rather than the sensitivity of repeated
FAST examinations — a more sensitive strategy for defin-
ing the need for advanced imaging or surgical intervention.
This study does not address the question of whether it is
safe to use a negative FAST result and then repeated FAST
examinations to determine the need for transfer. Because
of the potential for harm and in the absence of proof that
holding patients for serial FAST is safe, a negative FAST
exam should not be used to reverse adecision to transfer.

Our inclusion criterion, “blunt abdominal trauma with
the potentia to cause serious injury,” is subjective and dif-
ficult to reproduce; nevertheless, it reflects the clinical re-
ity that there are no objective parameters to determine
which patients require investigation. Thresholds for dis-
charge, admission and transfer vary between physicians;
therefore, the likelihood that FAST will influence disposi-
tion decisions will aso vary between physicians. It is aso
possible that a Hawthorne effect prompted physicians to
enrol patients they would normally not have considered for
a FAST, thus skewing our proportion of positive FAST
studies downward and potentially reducing the proportion
of FAST examinations that had an effect on decision to
transfer. In fact, we found no evidence that physicians
modified their practice during the study period, and the
transfer rate was unchanged compared with the same pe-
riod in the previous year, but the subjectivity inherent in
determining which patients to include in the study and the
differing thresholds for disposition could limit the external
validity of our findings.

Conclusion

This study failed to demonstrate that the use of FAST im-
proves disposition decisions for patients with blunt abdom-
inal trauma evauated in a hospital that does not have ad-
vanced imaging or on-site surgical capability. However, the
study is not sufficiently powered to rule out a role for
FAST in these circumstances, and our data suggest that up
to 5.4% of transfer decisions could be influenced by FAST.
Rural emergency physicians should not allow a negative
FAST study to override a clinical indication for transfer;
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however, positive FAST studies can be used to accelerate
transfer for definitive treatment.
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