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Analysis of the necessity of routine tests in trauma patients
in the emergency department

Acil servise bagvuran travma hastalarinda rutin testlerin gerekliliginin analizi

Ozlem KOKSAL, Sebnem EREN CEVIK, Sule AKKOSE AYDIN, Fatma OZDEMIR

BACKGROUND

The necessity of routine tests as regarded in the Advanced
Trauma Life Support protocols has become controversial
in recent years. The aim of this study was to analyze the
necessity of routine tests in trauma patients.

METHODS
This was a prospective study. A total of 103 blunt trauma
patients aged between 15 and 65 years who presented to the
emergency department with major trauma, Glasgow Coma
Scale of 15 and Revised Trauma Score of 12 were admitted
to the study.

RESULTS

The average age of the patients (30.1% female, 69.9% male)
was 35+12.97 years. A total of 72.8% of the patients present-
ed for motor vehicle crashes, 12.6% for pedestrian injury
and 14.6% for fall from a height. All of the routine tests were
evaluated separately. With the exception of cervical exami-
nation-lateral cervical X-ray results and pelvic examination-
complete blood count and urinalysis test results, significant
relations were determined between the reason for requiring a
test and the results of the other tests (complete blood count,
lateral cervical X-ray and abdominal ultrasonography).

CONCLUSION

According to our study, biochemical tests, anterior-poste-
rior chest X-ray and anterior-posterior pelvic X-ray can be
ordered as targeted tests. Conducting targeted tests will re-
duce costs and workload.

Key Words: Major trauma; routine tests; reason for requirement;
targeted test.

AMAC

Son yillarda ileri travma yasam destegi protokollerine gore
rutin testlerin gerekliligi tartisilmaktadir. Bu calismanin
amact, major travma hastalarinda rutin testlerin gerekliligi
ve tanisal degerini analiz etmektir.

GEREC VE YONTEM

Bu prospektif ¢aligmada, Glasgow Koma Skoru 15, Revi-
ze Travma Skoru 12 olan ve 15-65 yag arasi major travma
ile acil servise bagvuran toplam 103 kiint travma hastasi de-
gerlendirildi.

BULGULAR

Hastalarin (%30,1 kadin,%69,9 erkek) yas ortalamasi
35+12.97 idi. Tim hastalarin %72,8’1 ara¢ i¢i trafik kaza-
s1, %12,6°s1 arag dis1 trafik kazasi ve %14,6’s1 yiiksekten
diisme ile bagvurdu. Rutin testlerin hepsi ayr1 ayr1 deger-
lendirildi. Servikal inceleme ile lateral servikal rontgen is-
temi, pelvik muayene ile tam kan sayimi ve idrar testi is-
temi hari¢, tam kan sayimi, yan servikal rontgen ve ka-
rin ultrasonografisi istem nedenleri ile diger test sonugla-
r1 ve istem nedenleri karsilastirildiginda énemli farklilik-
lar saptandi.

SONUC
Caligmamiza gore biyokimyasal testler, 6n-arka gogiis gra-
fisi ve On-arka pelvis grafisi hedefe yonelik testler olarak
istenebilir. Hedefe yonelik testlerin istemi ile maliyet ve is
yiikii azalacaktir.

Anahtar Sozciikler: Major travma, rutin testler, istem nedeni, he-
defe yonelik test.
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Trauma is the leading cause of death in the popu-
lation of patients aged less than 45 years.l!l Overall,
50% of deaths in the age group under 14 years, 80% of
deaths in the age group 15-24 years and 65% of deaths
in the age group 25-40 years are caused by trauma.
Therefore, most young and healthy patients should be
carefully examined for masked injury. In accordance
with the primary problem of the patient, the most ap-
propriate laboratory and screening tests should be or-
dered. Medical knowledge, habits, local customs, in-
stitutional policies, and legal concerns may affect the
physician’s decisions about the diagnostic tests. Tests
are done for many reasons; however, the most impor-
tant reason is to facilitate the patient’s treatment.”*! On
the other hand, the diagnostic accuracy of tests may
not be clear when they are ordered. Another issue is
the time spent for the tests. Time spent on unneces-
sary tests has significant importance in the emergency
department (ED). Finally, each test has a cost.” Rising
costs and increasing demand for the limited resources
of trauma care threaten the viability of trauma pro-
grams. In current practice, because treatment peri-
ods are long and costs are high, the situation worsens
when unnecessary X-rays and laboratory tests are or-
dered. Nowadays, there is a trend to reduce whenever
possible the number of X-rays and laboratory studies
ordered.

Advanced Trauma Life Support (ATLS) protocols,
which are prepared by the American College of Sur-
geons, are standardized protocols for the management
of trauma patients, which present a concise approach
for the assessment and management of multiple-
injured patients. ATLS protocols are revised by the
ATLS subcommittee approximately every four years.
61 According to ATLS, there are some routine tests in
the management of blunt trauma patients. These are
hemoglobin or hematocrit values, biochemical tests
that consist of liver and renal function tests, urinaly-
sis, anterior-posterior chest X-ray, anterior-posterior
pelvic X-ray, lateral cervical X-ray, and focused as-
sessment sonography in trauma (FAST). Today, the
diagnostic value, necessity and cost of routine trau-
ma tests, which are ordered for trauma patients who
meet the criteria of major/multiple trauma and have
no pathologic signs in the physical examination, are
being scrutinized. There are very few studies in this
context, and these studies are mostly about the neces-
sity of isolated cervical or pelvic X-rays or the cost-
effectiveness of the trauma tests.

In this study, routine laboratory and radiologic tests
in patients who presented to our ED with major trau-
ma were analyzed. Every unnecessary test causes ad-
ditional burden with respect to either time or medical
expenditures in trauma patients. The aim of this study
was to analyze the necessity and diagnostic value of
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routine tests in major trauma patients with a Glasgow
Coma Scale (GCS) of 15 as well as a Triage-Revised
Trauma Score (T-RTS) of 12, and to gain a new point
of view for the assessment of trauma patients.

MATERIALS AND METHODS

This was a prospective observational study per-
formed from February 1, 2009 through June 30, 2009
at the Uludag University Faculty of Medicine Hospital
ED, following the ethics committee approval (approv-
al number: 2009-2/26). A total of 103 blunt trauma pa-
tients aged between 15 and 65 years who presented to
the ED with motor vehicle crash, pedestrian injury or
fall from a height, with a GCS of 15 and a T-RTS of
12, corresponding to major trauma criteria of ATLS
according to the mechanism of occurrence, and who
voluntarily enrolled were admitted to the study. Major
trauma criteria according to the mechanism of occur-
rence were accepted as ejection from auto, death in the
same passenger compartment, pedestrian thrown or
run over, high speed auto crash (initial speed >64 kph,
major auto deformity >50 cm, intrusion into passenger
compartment >30 cm), extrication time >20 min, falls
>3 m, rollover, auto-pedestrian injury with >8 kph im-
pact, and motorcycle crash >32 kph or with separation
of rider and bike. Patients with GCS <15, T-RTS <12,
age <15 or >65 years, or who were intoxicated were
excluded from the study.

The trauma patients’ data were recorded on the
“Trauma Patient Assessment Form” by a resident
physician of emergency medicine. Whether or not the
patient was in shock was determined by examining
blood pressure, pulse rate, respiratory rate, T-RTS, and
the general condition of the patient; these values were
noted on the form. After the initial assessment of the
patient and the organization of diagnostic tests, it was
ensured that the form was filled out, and the results
and consultations recorded by the resident physician.
In the thorax-cardiovascular system, abdominal, and
genitourinary system examinations, the existence of
lesions, ecchymosis, abrasions, and lacerations was
inspected, lung and heart sounds were auscultated,
and the presence of crepitation and tenderness was in-
vestigated with palpation on thorax examination. The
presence of hematoma and hematochezia was investi-
gated on rectal and genitourinary examination. A neu-
rologic examination was also conducted; crepitations,
deformities, subcutaneous hematomas, and lacerations
on the scalp and face were examined. On muscle and
skeleton system examination, deformities, tender-
ness and crepitations were examined. The existence
of any of these was accepted as a positive finding. In
the examination of patient, the positive findings were
recorded on the form by the resident physician. The
positive findings are shown in Table 1. On the form,
three options were presented for recording the under-
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Table 1. Positive findings on physical examination of
trauma patients
Positive findings Number of
Patients
Abnormal lung sounds, tachypnea 3
Tenderness on thorax with palpation 17
Tenderness on abdominal examination 20
Laceration, ecchymosis or abrasion on abdomen 1
Laceration, ecchymosis or abrasion on thorax 1
Tenderness on pelvis with palpation 4
Tenderness on cervical vertebrae with palpation 10
Tenderness on thoracal/lumbar vertebrae with
palpation 11
Tenderness on extremities with palpation 32
Deformity or open fracture on extremities 10
A cut or abrasion on the scalp or face 33
Tenderness, hematoma or ecchymosis
on scalp or face 14
Amnesia, nausea, emesis 1
A cut, ecchymosis or abrasion on extremities 24
Epistaxis 2
Tenderness, hematoma or ecchymosis
on genitourinary region 1
No positive findings 7
‘ Trauma patient ‘
v

Is the patient corresponding

to the study criterions?

Vital signs (blood pressure,

pulse rate, respiratory rate)

15 <Age <65

GKS =15,

T-RTS = 12

Major criterions according to

the mech

Yes No
A4

‘ Physical examination ‘

v

‘ Ordering tests ‘

v

Recording data

Exclude patient from the study

Patient’s vital signs,
Positive findings,
Reason for requested test

’

Conducting tests (CBC,
biochemistry, urinalysis,
radiography, FAST, etc.)

v

Recording the results of tests

Fig. 1. Flow of the study.
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lying reason for the requested test for the trauma pa-
tient, and the resident physician was asked to select
one of them. These options and the leading conditions
were as follows: In the physical examination, if no
pathology was determined, but the test was ordered
as a routine trauma test, then the resident physician
was requested to select the option “I do not suspect a
pathology, but I request this test because it is routine.”
In case no specific or significant pathological finding
was determined in the physical examination, but the
resident physician could not clarify that there was no
pathology, then the doctor was requested to select the
option “I’m not sure”. Finally, if a significant abnor-
mal finding was determined in the patient’s physical
examination, then the doctor was requested to select
the option “I suspect a pathology”. The flow of the
study is shown in Figure 1.

For statistical analyses, SPSS 13.0 (Statistical
Package for the Social Sciences for Windows) soft-
ware was used. According to the characteristics of the
variables that were used in the study, descriptive sta-
tistics and frequency distributions were calculated. To
compare categorical variables, Fisher’s exact test was
used in 2x2 tables and Pearson’s chi-square test was
used in larger tables. Statistical significance was ac-
cepted at p<0.05.

One month after the last study patient presented to
the ED, all of the records in the University Hospital
were examined. It was determined that the study pa-
tients presented to the polyclinics due to the previous-
ly identified pathologies in the ED; on the other hand,
it was determined from the records that no additional
pathologies regarding the trauma were found.

RESULTS

A total of 103 blunt trauma patients aged between
15 and 65 years who presented to the ED from February
1, 2009 through June 30, 2009, with a GCS of 15 and
a T-RTS of 12 and fulfilling major trauma criteria of
ATLS according to the mechanism of trauma were ad-
mitted to the study. The average age of the patients
who were accepted to the study was 35+12.9 years.
Most of the patients who were accepted to the study
were in their 3rd decade (Fig. 2). Overall, 30.1% of the
patients (n=31) were female and 69.9% (n=72) were
male. The reasons for presenting to the ED were mo-
tor vehicle crashes (72.8%), pedestrian injury (12.6%)
and fall from height (14.6%). No significant difference
was found between the female and male ratios in traf-
fic accidents (motor vehicle crashes, pedestrian injury)
and fall from height (p=0.544). The mean Injury Se-
verity Score (ISS) was 5.0 for the patient group admit-
ted to the study.

Not all of the routine trauma tests were ordered for
all patients in the study. The decision of which routine
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Fig. 2. Distribution of patients’ ages by decades.

trauma tests should be ordered for each patient was
left to the discretion of the resident physician. Each
test was evaluated separately; thus, the number of or-
dered tests was calculated separately. The number of
routine tests ordered and the number of pathologic re-
sults are shown in Figure 3.

The Relation between the Physical Examination
and Test Results: When the physical examination
findings and the test results were compared, the fol-
lowing results were obtained. If there was an injury
because of trauma to one or more systems, e.g. the
thorax-cardiovascular, abdominal or genitourinary
systems, then a decrease in the hemoglobin and hema-
tocrit values may have occurred. Therefore, the three
systems were grouped together when the statistical
calculation was performed. No significant difference
was found between the hemoglobin and hematocrit
values and the determination of a pathologic finding
in at least one of the systems mentioned above in the
physical examination (p=0.525).

When the aspartate aminotransferase and alanine
aminotransferase (SGOT and SGPT) values in a nor-
mal abdominal examination and abnormal abdomi-
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Fig. 3. Ordered tests in trauma patients.

CBC: Complete Blood Count; UA: Urine analysis; SGOT: Se-
rum glutamic-oxaloacetic transaminase; SGPT: Serum glutama-
te pyruvate transaminase; Cr: Creatinine; AP: Anteroposterior;
XR: X-ray; US: Ultrasonography.

nal examination were compared, significant p values
were found (p=0.024 and p=0.020, respectively). If
the physical examination of the thorax and cardiovas-
cular system was normal, the probability of a normal
anterior-posterior chest X-ray was significantly high
(p<0.001). When cervical examination and lateral
cervical X-ray results were compared, no significant
difference was found (p=0.347). As to the compari-
son of pelvic examination and pelvic X-ray results,
if the pelvic examination was normal, the probability
of no pathologic finding on pelvic X-ray was found
significantly high (p=0.012). If the abdominal and
genitourinary system examinations were normal, the
probability of no pathologic finding on abdominal ul-
trasonography (US) was significantly high (p=0.046)
(Table 2).

Table 2. The relationship between physical examination and test results

Pathologic SGOT and Pathologic finding on Pathologic finding on Pathology on
SGPT value anterior-posterior pelvic X-ray abdominal US
chest X-ray
Positive Negative Positive Negative Positive Negative Positive Negative
SGOT SGPT SGOT SGPT
Pathologic  Positive  5.2% 6.3% 14.6% 13.5% 5.9% 9.8% 2% 2% 3.8%  21.3%
finding on (n=5) (n=6) (n=14) (n=13) (n=6) (n=10) (n=2) (n=2) 0=3) (n=17)
physical
examination Negative 5.2% 7.3% 75%  72.9% 29%  81.4% 3% 92.9% 1.3%  73.8%
(n=5) (n=7) (n=72) (n=70) (n=3) (n=83) (n=3) (n=92) (n=1)  (n=59)

*When a pathologic finding was present on abdominal examination, SGOT and SGPT values were significantly high (p values were 0.024 and 0.020, respectively).
In the event of a normal physical examination of the thorax and cardiovascular system, the probability of not having a pathologic anterior-posterior chest X-ray was
significantly high (p<0.001). When the pelvic examination was normal, the possibility of no pathologic finding on pelvic X-ray was significantly high (p=0.012).
When the abdominal and genitourinary system examinations were normal, the possibility of no pathologic finding on abdominal US was significantly increased
(p<0.05).
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Table 3. The relationship between the reason for requiring tests and their results

Pathologic finding Pathologic SGOT Pathologic SGPT Pathologic finding  Pathologic finding

on urinalysis value value on anterior-posterior  on pelvic X-ray
chest X-ray

Positive Negative Positive Negative Positive Negative Positive Negative Positive Negative

The reason ~ Because it 8.4%  50.6% 2.1%  60.4% 3.1%  59.4% 0% 58.8% 0% 62.6%
for requiring is routine n=7) (n=42) n=2) (n=58) m=3) (n=57) m=0) (n=60) (n=0) (n=62)
a test
I 'am not 72%  24.1% 3.1%  22.9% 52%  20.8% 2% 24.5% 2% 25.3%
sure (n=6) (n=20) n=3) (n=22) (n=5) (n=20) n=2) (n=25) n=2) (n=25)
I suspect a 7.2% 2.4% 52% 6.3% 52% 6.3% 6.9% 7.8% 3% 7.1%
pathology (n=6) (n=2) (n=5) (n=6) (n=5) (n=6) (n=7) (n=8) 0=3) (0n=7)

*When the urinalysis test was ordered because of routine, the possibility of normal urinalysis was increased (p=0.02). There was a significant difference between
the reason for requiring biochemical tests and SGOT and SGPT values (p values were 0.005 and 0.003, respectively). When the anterior-posterior chest X-ray was
ordered because of routine, the possibility of non-pathologic finding in the anterior-posterior chest X-ray was significantly high (p=0.0001). When the pelvic X-ray
was ordered because of routine, the possibility of non-pathologic finding on the pelvic X-ray was significantly high (p=0.0006).

No significant difference between pelvic examina-
tion and hemoglobin-hematocrit values (p=0.999) or
between pelvic examination and urinalysis (p=0.223)
was found.

The Relation between Reasons for Requirement
and Results of the Tests: No significant difference
was found between the reason for ordering a complete
blood count (CBC) and the hemoglobin and hemato-
crit results (p=0.143). When the reason for requiring a
urinalysis and the results of the test were compared, it
was found that if the resident physician did not suspect
a urinary system injury and the reason for requiring
the test was because it was routine, then the probabil-
ity of a normal urinalysis was increased (p=0.020).
A significant difference was found between the rea-
son for requiring biochemical tests and SGOT and
SGPT values (p=0.005 and p=0.003, respectively).
The reason for requirement and the results of anterior-
posterior chest X-ray were compared. If there was no
suspicion of any pathologic finding and the reason for
requirement of the test was routine, then the probabili-
ty of a non-pathologic finding in the anterior-posterior
chest X-ray was significantly high (p=0.0001). There
was no significant difference between the reason for
requirement and the result of lateral cervical X-ray
(p=0.299). We compared the reason for requirement
and the results of pelvic X-ray. If there was no suspi-
cion of any pathologic finding in the pelvic X-ray and
the reason for requirement of the test was routine, then
the probability of no pathologic finding on the pelvic
X-ray was significantly high (p=0.006) (Table 3).

There was no significant difference between the
reason for requirement and the result of abdominal US
(p=0.313).

As a result, according to our study, hemoglobin-
hematocrit, urinalysis, lateral cervical X-ray, and
FAST should be the routine tests; however, biochemi-
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cal tests, anterior-posterior chest X-ray and anterior-
posterior pelvic X-ray should be the targeted tests in
evaluating major trauma patients.

DISCUSSION

Clinical guidelines are ideal solutions for using
laboratory tests. The development of a guideline takes
time; however, it eliminates the necessity of the physi-
cian’s individual assessment of every laboratory test-
ordering decision.’! On the other hand, it may mean
the ordering of an unnecessary test. Screening panels
are defined as automatic tests obtained for all trauma
patients irrespective of their history or severity of in-
juries.! Recently, the necessity of clinical guidelines
in trauma has been discussed. Tasse et al.*! studied the
clinical significance and cost of routine trauma tests
over a period of three months. In that study, the greatest
cost was for chest X-ray (90% unnecessary), C-spine
X-ray (98% unnecessary) and pelvic X-ray (94% un-
necessary). In another study, Chu et al.l”! determined
that by using selective tests instead of routine tests,
the annual savings was $1.5 million. In our study, the
necessity of routine tests in major trauma patients who
presented to the ED for motor vehicle crash, pedes-
trian injury or fall from height was reviewed and ana-
lyzed. The initial routine test in trauma patients is the
CBC. Determining occult blood loss is one of the most
important components of the evaluation of a trauma
patient. Despite large-scaled studies, determining oc-
cult blood loss in trauma patients is still an important
problem for emergency physicians. The serial hema-
tocrit measurements are part of routine trauma studies
in many institutions in the United States. In studies by
Snyder et al.,*) the sensitivity of the initial hematocrit
value for determining intraabdominal and intratho-
racic injuries that require operative intervention was
50%, and tachycardia was seen not to be a reliable sign
of hypovolemic shock. Furthermore, infusion of intra-
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venous fluids in trauma patients may decrease hema-
tocrit values and make it difficult to assess the hemato-
crit.®! Tasse et al.¥) studied CBC tests in 367 patients.
CBC results were abnormal in 42% of the patients and
clinically significant in only 0.3% of the patients. In
our study, the physical examination of the cardiovas-
cular, abdominal and genitourinary systems and CBC
values were compared; however, no significant differ-
ence was found (p=0.525).

The abdomen often represents a “black box™ with
respect to early diagnosis, and failure to appropriately
evaluate the abdomen has been identified as the most
common error in trauma management.!' In their study,
Michetti et al.l'! determined that in such situations,
even when the abdominal examination was completely
normal, about 10% of the patients still had abdominal
or pelvic injuries. Furthermore, they pointed out that
pain from concomitant injuries and intoxicants were
common in trauma patients at the time of presentation.
Thus, because of the potential masking effect of dis-
tracting pain, alcohol or drugs, the physical examina-
tion of the patients in the trauma bay should not be
used as the sole screening test to detect abdominal or
pelvic injury. Keller et al.l'?! determined that children
with SGOT and SGPT abnormalities were more likely
to have liver injury than children presenting with nor-
mal levels. They found that 67% of the children with
SGOT levels greater than 400 U/L and 78% of the
children with SGPT levels greater than 400 U/L would
have a gradable liver injury (p<0.050). Karaduman et
al.l"*! reported that a statistically significant positive
correlation was found between radiologically detect-
ed intra-abdominal pathology and increased SGOT
(above 110.5 U/L) and SGPT (above 63.5 U/L) levels
(p<0.010, r values for SGOT and SGPT 0.63 and 0.58,
respectively). In our study, SGOT and SGPT values
were measured in 96 patients. Respectively, in 10 and
13 patients, SGOT and SGPT values were pathologic
(>60 IU/L). In 60 patients, the reasons for requirement
of biochemical tests were because they were routine
and there was no expectation of pathologic results.
The abdominal physical examination and SGOT and
SGPT values were also compared, and a significant re-
lationship was found between them. When the abdom-
inal examination was compared with SGOT values,
the negative predictive value (NPV) was measured as
93.5%; when compared with SGPT values, the NPV
was measured as 90.0%. The positive predictive value
(PPV) was low (when compared with SGOT values,
PPV was 26.3%; when compared with SGOT values,
PPV was 31.6%).

The rate of the occurrence of urinary system in-
juries after abdominal trauma is approximately 10%.
The most widely injured urinary system organ is the
kidney, followed by the bladder and urethra. Urinary
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system trauma rarely occurs in isolation, and when
other critically important injuries are given priority,
urinary system trauma may escape notice. Hematuria
is a nonspecific finding; however, it is the only finding
that warns the emergency physician about a urinary
system trauma. Hematuria is a characteristic sign of
renal trauma, despite a poor correlation with the se-
verity of injury.'* According to ATLS, urinalysis is
one of the routine trauma tests. In our study, urinalysis
was studied in 83 patients. Urinalysis was ordered as a
routine test in 59.0% of these patients, and microscop-
ic hematuria (erythrocyte >10/hpf) was determined
in 14.3% of the routine urinalysis tests; however, in
85.7% of these cases, there was no pathologic finding.
There was a significant difference between the reason
for requirement of urinalysis and the result of urinaly-
sis (p=0.020).

C-spine injuries constituted 2-6% of trauma pa-
tients who presented to the ED, and most of the C-
spine injuries occurred after traffic accidents or falls
from a height. A fast and accurate diagnosis of cervical
spine injuries is important because a delayed or undi-
agnosed, unstable injury can lead to severe morbid-
ity and mortality.!'> In their study, Ersoy et al.l'é! di-
agnosed C-spine injury in 5% (n=13) of 267 patients,
and in all of these injuries, it was observed that there
was cervical pain in the history and/or cervical tender-
ness on examination. In 3 of these 13 patients, there
was also a neurological deficit. Fifty-two out of the
267 study patients (20%) experienced pain and/or ten-
derness. In 39 patients who complained about cervical
pain and/or cervical tenderness with palpation, there
was no cervical injury. Bandiera et al.'” mentioned
that 110,000 C-spine radiography assessments are
done each year in Canada on alert, stable, adult trauma
patients, of which 98% are normal. They also men-
tioned that the cost of inexpensive, high-volume tests
might contribute more to rising health care costs than
more expensive high-technology procedures. Duane et
al.l® executed a study of 1004 patients, regardless of
GCS; in 84 of these patients, cervical fracture was de-
termined with cervical computed tomography (CT). In
68 of these 84 patients with cervical fracture, C-spine
X-ray was not appropriately imaged. They determined
that when C-spine X-ray was compared to cervical
CT, lateral cervical X-ray had a sensitivity of 19.0%
and a PPV of 69.6%. Because most of the lateral cer-
vical X-rays were performed inappropriately and did
not image all the cervical vertebrae, they argued that
lateral cervical X-ray in blunt trauma patients has no
value as a screening test and should be excluded from
the ATLS algorithm. In the 2008 revision of the ATLS
algorithm, it was determined that CT may supersede
C-spine X-ray in the evaluation of cervical vertebrae.
91 According to Dickinson et al.,'* inefficient use of
C-spine radiography wastes health care dollars, pro-
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longs uncomfortable immobilization with hard collars
and back boards, results in unnecessary exposure to
ionizing radiation, and delays ED discharge. In our
study, C-spine X-ray was ordered in 103 patients; in
60.2% of these patients, there was no pathologic find-
ing on the physical examination and the test was or-
dered because it was routine. A pathology was identi-
fied on C-spine X-ray in only 3.9% (n=4) of these 103
patients.

Thoracic trauma is the second most common life-
threatening trauma after head trauma.[”’ Rezendo-Neto
et al.?!l determined that the detection of small amounts
of air in the pleural space or in the mediastinum in
admission trauma chest X-ray can be significantly im-
paired by the supine position of the patients. They ar-
gued that up to 30% of pneumothoraces were missed
by supine radiographs. In our study, anterior-posterior
chest X-ray was ordered in 102 patients, and 58.8%
of these were ordered as routine tests. There was no
pathologic finding in any of them. In 9 patients, there
was a pathologic finding in the anterior-posterior chest
X-ray. Among these 9 patients, the resident physician
suspected a pathologic finding in 7 patients and he/
she was not sure about the examination in the other 2
patients. Finally, the NPV of the physical examination
of the thorax-cardiovascular system was 96.5% when
it was compared with the result of anterior-posterior
chest X-ray.

Since mortality can be as high as 40%, routine pel-
vic X-ray is suggested in the evaluation of blunt trau-
ma patients according to ATLS protocols.[*?? Ersoy et
al.’ studied the necessity of pelvic X-ray in a series of
65 blunt trauma patients. All of the patients with pel-
vic fracture complained about pain, and in all of them,
tenderness was also revealed during the examination.
In their study, Salvino et al.** determined that 92%
of the patients with pelvic fracture were symptomatic.
At the same time, in 1% of the asymptomatic patients,
there was a pelvic fracture. Because of these issues,
Salvino et al. argued that pelvic X-ray is unnecessary
for patients who are alert and have no pain in their
history or on pelvic examination. Gonzalez et al.*
evaluated 2176 patients with a GCS of 14-15 for the
presence of pelvic fracture. From the entire study pop-
ulation, a total of 97 patients (4.5%) were diagnosed
with pelvic fractures. There were 7 (sensitivity 93%)
missed pelvic fractures on clinical examination, with
13 (sensitivity 87%) missed pelvic fractures by ante-
rior-posterior radiography, and these were determined
to be significant. Kessel et al.*”! compared pelvic CT
and pelvic X-ray. They determined that CT of the ab-
domen and pelvis identified 35.6% more pelvic frac-
tures than the pelvic X-ray. Compared to CT, the sen-
sitivity and specificity of the pelvic X-ray were 64%
and 90%, respectively. This supports the idea that CT
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is more helpful in the presence of suspicion of a pel-
vic fracture, and routine pelvic X-ray does not affect
the treatment. In our study, if there was no pathologic
finding on the pelvic examination, the possibility of a
normal pelvic X-ray was determined as significantly
higher. The NPV of the pelvic examination was high
(96.8%); however, the PPV was 50.0%.

In the evaluation of the abdomen, ATLS suggests
FAST. FAST is a portable, instantly appraisable, reli-
able, repeatable method, and does not disrupt resus-
citation. At the same time, it gives extensive and dy-
namic diagnostic information. The major limitation of
FAST is that it is operator-dependent. Furthermore, it
is also patient-dependent; imaging is difficult in some
patients. In determining abdominal free fluid, the
sensitivity of FAST varies between 42-98%, and the
specificity is 95-100%.2% In our study, abdominal US
was ordered for 80 patients. In 45 patients, abdominal
US was ordered as a routine test. For 9 out of the re-
maining 35 patients, the resident physician suspected
a pathology, and in 26 patients, the resident physician
was not sure about the abdominal examination. Of the
80 patients who received abdominal US, pathologic
findings were determined in only 4 patients. Of these
4 patients, 1 had splenic contusion, 2 had liver lacera-
tions and 1 had parenchymal contusion with evident
perihepatic and perisplenic fluid.

One of the greatest contributions of ATLS protocols
in trauma is to relieve the physician. However, it has
been seen that most of the routine tests are reported as
normal. When targeted tests were done, the number of
the patients who escaped notice was very few and the
pathologies in these patients were not clinically im-
portant.

A deficiency of our study is that the number of pa-
tients was limited and the study was a unicentral study.
Similar studies, which are more extensive and con-
ducted in larger populations, should be done to study
the use of targeted tests.

In conclusion, in recent years, many studies were
conducted on the use of diagnostic tests and cost-ef-
fectiveness, not only in trauma patients, but also relat-
ed to other medical issues. The importance of the sub-
ject is becoming better understood. With this study, we
wanted to question if we can diagnose the pathology
in a trauma patient in the quickest manner and with
a limited number of tests; however, each additional
test means additional time spent. In the ED, time is
synonymous with life. Loss of time with unnecessary
tests that make no difference in the treatment of the
patient can be harmful. Furthermore, they decrease
the quality of patient care that the medical personnel
conducts. According to our study, biochemical tests,
anterior-posterior chest X-ray and anterior-posterior
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pelvic X-ray can be ordered as targeted tests. Con-
ducting targeted tests will reduce costs and workload.
This will also contribute positively to a prospective ef-
fect in the area of health care. We believe that studies
will be more informative if they are repeated in larger
populations for longer periods, if they are supported
by follow-up of the patients after the period in the ED,
and if they are compared with gold standard methods.
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