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ABSTRACT
Article Info: American College Of Emergency Medicine (ACEM) guideline has a recommenda-
01 May 2019 tion for early diagnosis of head injuries following mild trauma. In this study we examined the prediction
28 Oct 2019 : power, sensitivity, and specificity of this clinical guideline in the need for computed tomography (CT) scan

01Dec2019 | This cross-sectional study was performed for 6 months on patients over 18 years
© old referred to the emergency department of Vali-e-Asr Hospital in Arak who met ACEM criteria for head
CT scan for suspected mild trauma. Demographic characteristics, clinical symptoms, trauma mechanism,
physical injuries caused by head trauma, and history of drug abuse were recorded. The consciousness
level (Glasgow Coma Scale) was checked every two hours. Patients underwent treatment if there was a
pathology in CT images, and those with no clear pathology were discharged after 6 hours and, followed
up by phone for two weeks, and in case of any abnormality in the level of consciousness, they were re-
examined by CT scanning.
This study has an ethical approval obtained from Arak University of Medical sci-
ences (Code: IR ARAKMU.REC.1396.227).
IS 500 patients, 335 male (67%) and 165 females (33%) with the mean age of 46.39+ 2.01 years were

Key words: ¢ studied; the sensitivity the ACEM guideline for predicting the need for CT scan in patients with mild head
Mild head trauma, trauma were 100% with a specificity of 3.46% (for the second recommendation, the sensitivity was 100%
Computed tomogra- with a specificity of 6.7%) which indicated that the test was highly sensitive to diagnosing the patients,
phy, Consciousness but its specificity was low.

level, Prediction : The ACEM guideline had high sensitivity to predicting the need for CT in patients with mild
value, Sensitivity, © head trauma, but had very low specificity which makes it an unacceptable criterion for rejecting or per-
Specificity : forming CT scan in these patients.
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Introduction

n mild head trauma, 6%-9% of brain le-

sions were seen, with 0.4%-1% requiring

surgery (1 and 2). Computed Tomography

(CT) increases the ability to detect, but

causes unnecessary exposure to radiation
[3-5]. For this reason, several rules such as Canadian
CT Head Rule (CCHR), New Orlean Criteria (NOC)
and National Emergency X- Radiography Utilization
Study (NEXUS) have been developed. The American
College Of Emergency Medicine (ACEM) has also
provided a clinical guideline [6]. These criteria (a com-
bination of criteria from several studies and the three
mentioned rules) have been suggested, to examine the
prediction power, sensitivity and specificity of deter-
mining the extent of brain injury in minor head trauma.
This study examined the external validity, predictive
value, sensitivity, and specificity of this clinical guide-
line for the need for CT in patients with mild head
trauma.

Materials and Methods

This cross-sectional study was performed for 6
months on patients over 18 years old referred to the
emergency department of Vali-e-Asr Hospital in Arak,
Iran who met ACEM criteria for head CT scan for sus-
pected mild head trauma. The inclusion criteria were:
Having age 18 and above, head trauma in the past 6
hours, and meeting ACEM criteria. On the other hand,
exclusion criteria were: Glasgow Coma Scale (GCS)
score <13, age <18 years, unstable vital signs, preg-
nancy, clear skull fracture or depressed skull fracture.
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Their demographic characteristics, clinical symp-
toms, trauma mechanism, physical injuries caused by
head trauma, and history of drug abuse were recorded
by a checklist. During hospitalization, their GCS was
checked every two hours. Patients underwent treatment
if there was a pathology in CT images, and those with
no clear pathology were discharged after 6 hours and,
followed up by phone for two weeks, and in case of
any abnormality in the consciousness level, they were
re-examined by CT scanning. Data analysis was con-
ducted in SPSS v.18 and MEDCALC applications. De-
scriptive statistics as well as chi-squared test and t-test
were used in analyzing data at 95% confidence interval.

First rule of ACEM criteria to determine whether the
head CT is needed is for patients with decreased con-
sciousness level or post-traumatic memory loss and
having following symptoms: Headache, vomiting, age
over 60 years, drug or alcohol intoxication, trauma
above the clavicles, post-traumatic seizure, GCS <2, fo-
cal neurological deficit and coagulation disorders. The
second rule of ACEM criteria for head CT is related to
patients with head injury without loss of consciousness
or memory after trauma having following symptoms:
Focal neurologic deficit, vomiting, severe headache,
age over 65 years, basal skull fracture, GCS <2, coagu-
lation disorders. Based on the two rules of ACEM crite-
ria for head CT, patients first underwent CT according
to the first rule and then based on the second rule. After-
ward, they were compared with each other.

Results

Of the 500 patients, 335 (67%) were male and 165
(33%) were female. Their mean age was 46.39+2.01
years (ranged from 13 to 95 years). Gender, type of ac-
cident, drug and alcohol abuse, coagulopathy, warfarin

Table 5. Predictive value, sensitivity, and specificity of ACEM criteria for CT in patients with mild head trauma based on its first rule

Negative

Sensitiv-  95% confidence  Specific- 95% confidence  Positive pre- 95% confidence _ 95% Confidence
. . K . s . predictive
ity (%) interval ity (%) interval dictive value interval value Interval
100 92.62-100 3.46 2.03-5.48 1.66 0.7-3.13 100 80.3-100
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Table 6. Predictive value, sensitivity, and specificity of ACEM criteria for CT in patients with mild head trauma based on its second rule

Sensitiv-  95% Confidence Specificc 95% Confidence  Positive Pre-  95% Confidence  Negative Pre-  95% Confidence
ity (%) Interval ity (%) Interval dictive Value Interval dictive Value Interval
100 62.9-100 6.7 4.66-9.3 1.71 0.74-3.35 100 98.32-100
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or enoxaparin use, level of consciousness at the time of
hospital admission, and pedestrian being thrown to the
road 2-3 meter when hit by the motorcycle/car were
not significantly different between study groups; they
were different only in subdural hematoma.

Based on the first rule, the sensitivity of ACEM
guideline for predicting the need for CT scan in pa-
tients with mild head trauma was 100% with a speci-
ficity of 3.46% indicating that the guideline was highly
sensitive in diagnosis of mild head trauma, but its spec-
ificity was low.

Based on the second rule, the sensitivity of ACEM
guideline was 100% with a specificity of 6.71%. More-
over, the positive and negative predictive value 1.71
and 100, respectively. This indicates that this guideline
has no diagnostic value.

Discussion

The aim of this study was to evaluate the diagnostic
method of ACEM clinical guideline for the need for
CT in patients with mild head trauma having a GCS
score of more than 13. The results showed that ACEM
guideline in terms of predicting the need for CT in mild
head trauma, had 100% sensitivity and specificity of
3.46 and 6.71% based on the first and seconds rules,
respectively indicating its low specificity despite hav-
ing high sensitivity.

Stiell et al. [10] examined CCHR and NOC in patients
with minor head injury. They showed that both rules
had equal sensitivity for predicting need for CT, but
the specificity of CCHR was higher. In our study, the
ACEM criterion was not able to predict the patients’
need for CT. Mata-Mbemba et al. [11] compared two
rules of CCHR and NOC in patients with mild head
trauma. They reported that Only the CCHR was sig-
nificantly associated with important CT findings and
had higher efficiency compared to NOC. In our study,
despite the low specificity of the ACEM criterion, it
did not reduce the need for CT in mild head trauma and
was not consistent with the results of this study.

Many studies have been conducted and compared
CCHR, NOC and Nexus criteria for CT in head trauma
[12-15]. All have reported the high sensitivity of these
criteria and their low specificity.

December & January 2019. Vol 22. Issue 5

Conclusion

The ACEM guideline had high sensitivity to predict-
ing the need for CT in patients with mild head trauma,
but had very low specificity and positive/negative pre-
dictive value which makes it an unacceptable criterion
for rejecting or performing head CT scan in these pa-
tients.
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