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Abstract

Introduction: Recently, radiological imaging could be help to diagnose injury in the patients with multiple
trauma in the emergency department (ED).

Objective: In this study, we aimed to compare the radiation exposure within 48 hours, in patients with
multiple trauma in level 2 and 3 triage admitted to ED.

Method: This cross-sectional study was conducted on patients with multiple trauma of Level 2 and 3 triage
who were referred during 2014-2015 to the EDs of Imam Khomeini Hospital of Tehran and Alzahra hospital
of Isfahan, Iran. Radiation exposure of radiographies and computed tomography (CT) scans in patients were
calculated during the first 48 hours of admission.

Results: In this study, 220 patients with the mean age of 35.41+15.04 years were studied of whom 120
patients (54.5%) were male. The mean radiation exposure was 3.43+3.12 mSv. The mean radiation exposure
of CT-scan in level 2 was significantly higher than level 3 (p<0.001). On the other hand, the mean radiation
exposure of radiography in level 3 was significantly higher than level 2 (p=0.022). Also, the mean radiation
exposure of total radiation in level 2 was significantly higher than level 3 (p<0.001).

Conclusion: In 48 hours admitting to emergency department, patients with multiple trauma in Level 2 had

more radiation exposure than Level 3.
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Multiple trauma is one of the most common
reasons of patients' reference to the emergency
department (ED). Multiple trauma is the first cause
of mortality and one of the most important causes
of morbidity and disability in general population
(1-3). Trauma and post traumatic cares are the
main factors imposing heavy economic and social
burdens on the hygiene system. Most important
diagnostic methods used for traumatic patients, are
different imaging techniques, such as simple
radiography, ultrasound, computed tomography
(CT) scans and even magnetic resonance imaging
(MRI) (4). Amongst various radiographic
modalities, X-rays are used in simple radiography
and CT scan, that may have associated with the risk
of long term problems such as cancer, even at low
doses (5).

On the other hand, using imaging on patients with
trauma is very important, and this importance,
based on the existence of the indications, worth
using potentially harmful imaging techniques.

According to Advanced Trauma Life Support
(ATLS) recommendations, using cervical, pelvic,
and chest radiographic is one of the primary
interventions in the management of patient with
trauma (6). But sometimes, the patient may require
more modalities than suggested ones, due to the
uncertainties in the trauma mechanism and the
type of injury. But the higher the radiation
exposure in patients, the greater the late risk.
Another issue is the great importance of using such
modalities in children, which its frequency is
increasing and subjected to contemplation. In
general, there is no accurate statistics data on the
radiation exposure received by the patients in
hospitals of the country (Iran), and given the
expansion of facilities, it is assumed that this level
is significantly higher than its standard (7).
Therefore, in this study, it was tried to find out that
the amount of radiation received by trauma
patients in 2nd and 3rd levels of triage, during the
first 48 hours of admission in ED.
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Study design

This cross-sectional study was conducted during ...
until 2014-2015 in Imam Khomeini Hospital of
Tehran and Alzahra Hospital of Isfahan, Iran. The
protocol of this study was approved by Research
Committee of Yazd University of Medical Sciences
(IR.SSU.MED.REC.1393.561).

Study population

All traumatic patients aged between 18 and 80
years with consent for participating in the study
referred to the ED of the mentioned hospital were
included. Also, patients who died during the first 48
hours of admission or had unstable vital signs and
any other restrictions in performing radiography
and CT scan, were excluded. The sample size was
calculated based on sample size formula (Z1-«=1.96,
Z$=0.84, and d=0.4sd) and it was 110 patients in
each group. Patients were enrolled based on
consecutive sampling method.

Data gathering

Data were collected within the first 48 hours of
admission for each patient. The types of
radiographies (their number) and CT scans (their
number) were determined and entered in a special
form for each patient. After entering patients, their
information were entered into the pre-prepared
checklist and each patient was followed up for 48
hours. Patients were compared based on the level
of trauma in ED. Radiations induced by any
radiography were determined according to
previous studies and recorded in millisievert
(mSv). In fact, the typical dose in a radiography was
estimated  based on  valid references.
Approximately, each radiography radiates 0.033
mSv per patient, and on the other hand, if the
radiated part is the abdominal or pelvic region,

each radiography has its own radiation level (9-
11). Also, in each CT scan, the amount of radiation
received by the dose length product (DLP)
specified in the image archives was determined,
and eventually the radiations received from
patients were recorded. The formula for calculating
DLP is as follows:

DLP = (CTDI vol) * (length of scan, cm)
Also the resulting unit is obtained in mGy * cm (12).
[ts unit can be converted to mSv. In this study, the
amount of CT scans received on this unit were
reported, it is worth noting that a chest CT scan has
5 to 10 milliard radiations, while a chest radiology
image has two 0.05 mSv.
Data analysis
Data were entered into the SPSS software version
24, quantitative data were presented as mean and
standard deviation and qualitative data were
presented as frequencies and percentages. The
normality of data was checked by Kolmogorov-
Smirnov test. Chi-square test was used for
comparing quantitative data between two groups,
and independent t test was used for comparing
qualitative data. P-value less than 0.05 was
considered as the significant level.

In this study, 220 patients with the mean age of
35.41+£15.04 years were studied of whom 120
patients (54.5%) were male. The mean radiation
exposure was 3.43+3.12 mSv.

The patients divided into two groups of 110 in 2nd
level (56 males and 54 females) and 3 level (64
males and 46 females). There was no significant
difference between the groups in terms of age
(p=0.143) and gender (p=0.171). The mean
radiation exposure of CT-scan in 2m level was

LEL R E The variables studied based on level 2 and 3 triage

Triage

Variable Level 2 Level 3 P-value
Age (year) 36.42 + 14.70 33.45+15.32 0.143
Man 56 (50.9%) 64 (58.2%)
Sex Female 54 (49.1%) 46 (41.8%) 0.171
Radiation exposure of CT (mSv) 4.86 +4.03 1.45 + 2.56 <0.001
Radiation exposure of radiography (mSv) 0.10 + 0.04 0.12 + 0.04 0.022
Total Radiation exposure (mSv) 4.96 +4.02 1.57 £ 2.56 <0.001
The radiation exposure based on gender

Variable Male Female P-value
Radiation exposure CT (mSv ) 2.52+3.12 3.15+1.36 0.444
Radiation exposure of radiography( mSv) 0.11+0.03 0.13+0.04 0.752
Total Radiation ( mSv ) 3.32+3.21 3.52+2.94 0.442

LEW ERE Correlation between age and radiation exposure

Age Radiation exposure CT Radiation exposure of radiography Total Radiation
r 0.22 0.32 0.12
P-value 0.65 0.48 0.96
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significantly higher than the 3rdlevel (p<0.001). On
the other hand, the mean radiation exposure in
radiography imaging for the 3t level was
significantly higher than the 20d level (p=0.022).
Also, the mean of total radiations in the 2nd level
was significantly higher than the 3rd level
(p<0.001) (Table 1). It should be noted that 79
patients (71.8%) in 2n level and 29 patients
(26.4%) in 3rd ]evel required CT scan (p<0.001). In
addition, CT scan was repeated for 4 patients in the
2nd Jevel. It should be noted that there was no
significant relationship between two genders in
radiation exposure of CT scan (p=0.444),
radiography (p=0.752) and total received
radiations (p=0.442) (Table 2). Also, Pearson
correlation showed that there is no relationship
between age and radiation rate of CT scan,
radiography and total radiations (p>0.05) (Table
3).

According to the results of our study, the radiation
exposure in traumatic patients, admitted to the
emergency in the 2nd level, is higher than 3rd level
emergency patients, due to the fact that the
demand for CT scan in 2nd level of emergency is
more than 3™ level of emergency. On the other
hand, the radiation received from radiology or
radiology required in the 3rd level of emergency is
higher than the 2nd level of emergency. Therefore,
due to the complications of radiology and CT scan,
it is better to ask for less radiation.

A study by Sung You et al,, evaluated the radiation
exposure in traumatic patients in a relatively high
sample size in 2010-2011. In this study, 11676
patients with an average age of 28 years were
investigated who 7.8% of these patients had CT
scan, each traumatic patient received an average
radiograph of 2.6 mSv. Also, there was a significant
difference between the amount of radiation
received and the mechanism of injury, such that
traumatic patients who had injury mechanism of
accidents or fall received more radiation (8). In
another study by Schears et al, on emergency
traumatic children, it was concluded that the
repetition of CT scan in these children was between
35% and 40%, and factors increasing the amount
of radiation in these patients, could include
repetition of CT scans, trauma without accident,
and imaging outside the hospital (9). In another
study that evaluated the amount of radiation in
traumatic patients in the first level of emergency, it
was concluded that out of 1,124 patients of total
number of 3900 patients requested, 25.4% had a
positive graph. CT scan was also required for 813

patients or 72.1% of cases (1890 times). On the
other hand, with positive findings in 43.4% of
cases, normal radiological findings were
significantly higher in those with unstable
hemodynamics than patients with normal
hemodynamics. On the other hand, the mean
radiation in all patients was 8.46+7.7 mSv and
patients with poly-trauma had a radiation dose of
14.3+9.5 mSv (10). In a study, it was found that
traumatic patients received a radiation dose of 22.7
mSv, which the thyroid had the highest received
dose of this radiation (58.5 milliseconds) (11).In a
study by James et al, it was found that the mean
dose of radiation in traumatic patients, at the first
24 hours, was 40.2 mSv (12). In another study, the
dose received by lungs was 42 to 91 milliseconds
and the dose received by women's trachea was 50
to 80 milliseconds (13). Another study has shown
that even the new technique (ldox) in imaging does
not significantly change the dose of exposure in
patients and only increases the speed of surgery
(14). Brenner et al. argued that the abundance of
CT scan in children is also rising as in adults. It was
found that the risk of malignant cancers has
significantly been increased by increasing doses in
CT scans for humans (15). In a study by Burner et
al,, it was stated that there is a linear relationship
between the risk of cancer and low-dose radiation,
but this issue requires more research and cohort
studies (16).

Limitations

The main limitation of the current study is that
radiation exposure was estimated based on the
probability level. We were not able to measure the
exact amount of radiation exposure per patient.
Certainly different radiology and CT scan devices
based on friction rate and other factors may not
transfer standard radiation to the patient.
Therefore, itis better to measure the actual amount
of radiation in such studies using a dosimeter
device.

Based on the results of this study and other studies
on traumatic patients admitted to the emergency
room, they usually receive large amounts of
radiation, which is due to the over-diagnosis, and
on the other hand, if patients are properly and
accurately examined, the amount of radiation in
their radiology will be less. So according to the
results of this study, it seems that in the first 48
hours of admission, patients with 2nd level of
trauma receive more radiation than those in the 3rd
level.
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