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Abstract

Background: Trauma is a worldwide problem. It is the disease of young and the leading cause of
death in the first four decades of life. Several trauma scores have been devised to predict injury
severity and risk of mortality. Trauma score systems try to translate the severity of injury into a
number. Regardless their accuracy, they are complex to calculate and it is clear that their use in
clinical decision making is limited. Aim: The aim of this study was to identify the clinical predicting
factors of mortality in blunt poly-trauma patients. Patients and methods: This was a descriptive
study conducted on 106 adult blunt poly-traumatized patients from July 2013 to December 2013
attending the Emergency Department at Suez Canal University Hospital. Results: In this study,
78.3% of 106 patients were males. Mortality rate was 18.9%, motor car accidents were responsible
for 87.7% of the total cases. The most common sites to be affected were the extremities and pelvis
but the head was the only injury related to mortality shock index (SI) was the most sensitive
predictor 100% and the most specific one was ISS 100%. Heart rate (HR), Glasgow Coma Score
(GCS), and systolic blood pressure (SBP) were good predictors to mortality. Conclusion: We con-
clude that SI, modified shock index (MSI), injury severity score (ISS), revised trauma score
(RTS), and vital signs with presence of head trauma and the need for intubation or ICU admission
are predictors of mortality in poly-traumatized patients.
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Introduction

Trauma is an injury to the body that occurs
when an uncontrolled force or acute
source of energy makes contact with the
body and the body cannot tolerate it™,
Blunt injuries are a type of mechanical
trauma caused by impact or other force
applied from or with a blunt object(z). Poly-
trauma is defined as two or more injuries
that occur simultaneously and affect differ-

ent organs and body systems occurring.
One of which may be life-threatening, re-
sulting in physical, cognitive, psychological,
or psychosocial impairments and disabil-
ity®¥. Trauma is a worldwide problem,
with severe and wide-ranging consequenc-
es for individuals and society as a whole
and accounts for a significant proportion of
annual deaths worldwide. Trauma is the
sixth leading cause of death worldwide,
accounting for 10% of all mortalities and is



100 Clinical Predictors of Mortality in Blunt Polytrauma Patients

still the most frequent cause of death in
the first four decades of life®®, The care of
acutely injured people is a public health
system concern, which involves health care
professionals and health care systems. It
encompasses pre-hospital assessment and
care by emergency medical services per-
sonnel, emergency department assess-
ment, treatment, stabilization and in-
hospital care among all age groups(7’8). In
order to minimize the mortality rate asso-
ciated with trauma, the factors affecting
mortality should be evidenced to take care
of patients. In the late years, several statis-
tical models such as Trauma and Injury Se-
verity Score [TRISS] and New Injury Severi-
ty Score [NISS] have been developed in an
attempt to accurately predict outcomes in
trauma patients®'®. The anatomic portion
of these models makes them difficult to
use when performing a rapid initial trauma
assessment that helps us to predict the
outcome and mortality of the patients (™.
So the purpose of this study is to find out
the clinical risk factors that can help to
predict mortality and improve the outcome
of the patients including age , gender of
the patients, mechanism of injury, vital
signs, shock index, modified shock index,
injury severity score and revised trauma
score.

Patients and Methods

This is a cross sectional descriptive study
that had been carried on all the blunt poly-
trauma patients attended to the Emergen-
cy Department at Suez Canal University
Hospital from July 2013 to December 2013.
The inclusion criteria were: 1) Adult pa-
tients (18 years old and more), 2) Both sex-
es, 3) Patients with injury to several physi-
cal regions or organ systems, where at
least one injury or the combination of sev-
eral injuries are life threatening. Patients
transferred from other hospitals after any

medical or surgical procedures, having
burn, associated blunt and penetrating
trauma or patients who had systemic dis-
eases were excluded from this study. Data
was collected in a pre-organized data sheet
for each patient including demography,
clinical assessment according to the ABCDE
approach, cause of injury, duration prior to
admission, vital signs at admission, Glas-
gow coma scale at admission, shock index,
modified shock index, revised trauma
score, injury severity score, associated inju-
ries, type of management instituted, HG,
HTC, blood transfusion if needed and the
final outcome of the patients as: Died, Ad-
mitted to ICU, Operative intervention & re-
sult of this intervention or admitted to in-
patient department.

Results

This study was conducted on 106 patients
to assess the clinical predictors of mortality
in blunt poly-trauma patients attending the
Emergency Department in Suez Canal uni-
versity hospital. Out of 106 patients, 86
(81.1%) patients survived. Age distribution
ranged from 19 - 59 years old.There were
83 males and a male to female ratio of 3.6:
1(Table 1).

Table 1: Age and gender distribution of the
studied patients (n=106)

Characteristic Number Percent
<20y 8 7.6%
Age@ 20-29y 39 36.8%
(Yrs) 30-39Y 19 17.9%
40-49Yy 24 22.6%
50 -59y 16 15.1%
Gender Male 83 78.3%
Female 23 21.7%

@ Mean+SD= 33.7+11.9 (range, 19 - 59)

Mortality was maximum in patients >49
years old (43.8%) with statistically signifi-
cant relation between increasing age and
mortality. The study showed that most of
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the patients arrived to the hospital be-
tween 30- 60 minutes (70.7%) and that de-
lay in arrival to hospital had significant as-
sociation with mortality. The study re-
vealed that motorcar accidents were re-
sponsible for 87.7% of the total cases; fol-
lowed by 8.5% cases due to falling from
height with only 3.8% due to violence.
There was no statistically significant rela-
tion between mechanism of injury and
mortality. The study showed that the ex-
tremities and pelvis injuries were the most
common sites to be affected by blunt
trauma (72%). The head is the only injury
showing significant association with mor-
tality (p<0.05) in contrast to other injuries
(p>0.05). The study revealed that heart
rate, systolic blood pressure and Glasgow
coma scale were good predictors of mor-
tality: the most sensitive one was the heart
rate 75% and the most specific one was sys-
tolic blood pressure 74.4% as shown in ta-
ble 2. The study revealed that shock index;
modified shock index, injury severity score
and revised trauma score showed a statis-
tically significant difference between sur-

vived and deceased patients. The most
sensitive predictor was shock index 100%
while the most specific predictor was injury
severity score 100% as shown in table 3. The
study showed that HB, HCT, and number of
units needed for blood transfusion are
good predictors of mortality with statisti-
cally significant difference between de-
ceased and survived patients. Also it
showed that the majority of patients
(72.6%) had been subjected to conservative
treatment with statistically significant dif-
ference between deceased and survived
patients. The study revealed that 48.1% of
the patients needed ICU admission, 30.2%
needed endotracheal intubation, and both
of them had significant association for
mortality. The study showed that most of
the studied patients have been admitted to
inpatient ward under observation (39.6%)
or after surgical intervention (10.4%). While
(31.1%) of the patients have been admitted
to ICU either directly after trauma (24.5%)
or may be after surgery (6.6%), while mor-
tality rate was 18.9% as shown in figure 1.

Table 2: Comparison between heart rate, systolic blood pressure, respiratory rate and Glasgow

coma scale regarding specificity and sensitivity

Vital Signs AUC p-value Cutoff value Sensitivity Specificity
Heart Rate 0.870 0.000% 127 75% 12.8%
Systolic Blood Pressure 0.626 0.01% 89 45% 74.4%
Respiratory Rate 0.303 0.3 22 60% 37.2%
Glasgow Coma Scale 0.734 0.005% 9 40% 72.1%

* Statistically significant (p-value < 0.05)

Table 3: Comparison between SI, MSI, IS and RTS regarding specificity and sensitivity

Clinical Predictors AUC  p-value Cutoffvalue Sensitivity Specificity
Shock index 0.999 <0.001* 1.55 100% 98%
Modified shockindex | 0.987 <0.001* 1.55 95% 89%
ISS 0.930 <0.01% 39 85% 100%
RTS 0.860 0.03* >6 75% 71%

* Statistically significant (p-value < 0.05)
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Figure 1: Distribution of the studied patients is according to their outcome (n=106)

Discussion

It is a well-known fact that trauma mostly
affects the youth, particularly the third and
fourth decades(™™. In our study, the mean
age was 33.7+11.9 year, 55% were in age
group between 20-40 years and males
comprised (78%.3) of the patients. Our re-
sults are comparable with a study done in
India by Murlidhar V et al, in which most of
the patients were men (84%) and the aver-
age age was 31 years®. This agrees with a
study by Totterman A et al, where 76% of
the victims were males with a mean age of
36.6 years?. In our study, out of 106 pa-
tients 20 patients died (18.9%). Our result
was very far from mortality rates men-
tioned in international studies (4-6%)"'®.
This is due to the difference in the trauma
management strategies starting from first
aid to definitive management and lack of
understanding and application of the trau-
ma protocols in Egypt. This also may be due
to our selection to severe poly-traumatized
patients, delay in transfer and lack of ICU
beds. Our results agree with Curtis K et al

study in which 507 severely injured patients
out of them 100 patients (19.7%) died™. Al-
so mortality rate was 11% in study conduct-
ed by Copes et al which is close to our re-
sults™. sogut O et al, had studied the Injury
trends and mortality in adult patients with
major trauma in New South Wales. They
found that the percentage of in hospital
deaths were 13.6% when severe poly-
traumatized patients were selected ¥, Re-
garding the effect of age on mortality, in
our study the mortality rate increases with
age as 43% of death occurred in patients in
age group (50-60) with statistically signifi-
cant relation (P=0.001). Copes W et al, in a
large study showed that mortality becomes
nearly the double for patients over 50 years
of age with the same degree of injury se-
verity as compared to patients below 50
years of age(™. Our results agree with Hsiao
K et al in which the mortality rate increased
with age and was 44.8% for those 45- 59
years"™. Similar results were found in an-
other study in India where mortality was
maximum in patients of age group >50
years(. Regarding the time interval be-
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tween trauma and hospital arrival, we
found that 70.8% of the patients arrived to
the hospital 30-60 minutes after the trau-
ma event. This agrees with Hsiao K et al in
which the median time to hospital arrival
was 45 minutes"). Singh J et al estimated
that time delay between the injury and the
start of definitive treatment is vital to the
outcome. They found that there was a pro-
portionate increase in mortality with in-
crease in delay in arrival™. In agreement
with our results which found that delay in
arrival is strongly related with percent of
mortality. In our study motor car accidents
were responsible for 87.7% of the total cas-
es followed by falls 8.5%. This agrees with
several studies conducted on trauma epi-
demiology, where the majority of cases
were due to road side collisions®?, Singh J
et al had found that Road traffic collisions
were the most common cause of trauma
(72%).  Another study, conducted by
Nastaran HK et al in which the cause of in-
juries was road traffic accidents (74.2%),
followed by falls (12.1%)"7.

In our study extremities and pelvis inju-
ries were the most common sites to be af-
fected by blunt trauma (72%) but the head
was the only injury showing significant as-
sociation with mortality (p <0.05) in con-
trast to other injuries (p > 0.05) as head
trauma presented in 75% of died patients.
Our results agree with Ustundag et al. who
estimated that serious head injury was pre-
sent in 8.9% and 70.3% of the patients who
survived and died respectively. The pres-
ence of serious head injury was found to be
statistically significant with respect to mor-
tality, which was consistent with other
studies in the literature™. Head trauma,
leading to mortality and morbidity, has be-
come a serious health problem in industrial-
ized countries, the cause of which was
commonly the result of traffic accidents(™.
Our results agree also with Tinkoff G et al
study in which head trauma present in 84%

of died patients®®. Also Rabbani A et al who
estimated that mortality was strongly re-
lated to severe head injury in traumatic ICU
patients®”), We found a statistically signifi-
cant difference in HR, SBP and GCS be-
tween the deceased and survived patients
(p<0.05). This is in agreement with the re-
sults of a study conducted by Hannan al, in
which HR>120 beats/min, SBP<90 mm Hg
and DBP<60 mmHg correlated with the
mortality rate®. Similarly Guyette F et al,
found that abnormal GCS was found to be
a strong predictor of death™). In another
prospective cohort study in adults (216
years) conducted by Hasler RM et al in
which SBP below 110 mmHg was found to
be associated with increased mortality in
major trauma patients, mortality was dou-
bled at SBP 90-109mmHg, four-folds higher
at 70-89mmHg and 10-fold higher at
<7ommHg. SBP2150mmHg were associated
with decreased mortality(™. A study done
by Sogut O et al demonstrated that a signif-
icantly higher mortality rate was associated
with SBP<go mmHg and GCS score<8(,
Bilgin NG et al, found that when cut off val-
ue was taken 6.60, the success of RTS in
distinguishing traumatized patients in a life
threatening condition (specificity) was
found 74.3%, and its success in distinguish-
ing traumatized patients in a non-life
threatening condition (sensitivity) was
found 54.8%. As RTS was found to have fair
sensitivity but good specificity, it would be
more appropriate to use RTS for distin-
guishing life threatening injuries®. It is
similar to our study where it was found
that when the cut off value was taken 6,
specificity was 71% while sensitivity was
74%. In contrast to our study results, Liu Y
et al revealed that RTS had sensitivity 88%
and specificity 90% and according to these
results, it can be stated that the revised
trauma score is helpful in classification of
traumatic patients and prediction of their
mortality™. King PM et al reported various
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limitations of injury severity score (ISS).
First, the ISS often leaves some injuries out
of the scoring process altogether, such as
when a patient sustains multiple injuries to
a single body region, as it considers at most
one injury per body region, Second, it takes
no account of physiological variables, such
as alcohol and drug consumption, preg-
nancy, and systemic diseases®¥. Bilgin et
al, reported an ISS sensitivity of 85.7% and
specificity of 99.2% at a cut off value of
19, It is similar to our study results in
which specificity of ISS was 100%, sensitivity
was 85% when cut off point of ISS accepted
as 39. As regard to shock index (SI) Guyette
F et al, showed that SI had a sensitivity of
43% and a specificity of 89% when a cut-off
point of 0.88 is used™. In contrast to our
results Sl had a specificity of 98% and a sen-
sitivity of 100% when the cut-off value is 1.5.
Regarding the modified shock index (MSI);
our study results revealed that it had a
specificity of 89% and a sensitivity of 95%
but no previous data exists. Concerning the
comparison of the four predictors in our
study (RTS, ISS, SI and MSI) SI had a good
combination of high specificity and sensitiv-
ity. Comparable performances of the RTS,
ISS, SI and MSI showed that the RTS as the
poorest. In our study, the mean hemoglo-
bin concentration for the dead patients
was 9.27+1.2g/dl where the mean hemo-
globin concentration for the survived was
10.7% 1.7g/dl and there was statistically sig-
nificant difference between survived and
dead patients regarding hemoglobin
(p=0.01). This met the results of a Canadian
study that revealed that a mean hemoglo-
bin concentration <9g/dl was independent-
ly associated with an increased risk of hos-
pital mortality®¥. Regarding the intubation
and need for ICU, there were significant
relation to mortality in our study as 60% of
deceased patients were intubated and 90%
of died patients need ICU. Our result agree
with the study of Hasler R, which revealed

that intubation or cardiopulmonary resusci-
tation was initiated in 88% of those who
died and 43.5% of those who survived
(p<0.05)". Hannan L et al also revealed
that intubation status is an important inde-
pendent predictor of mortality and should
be used in statistical models that predict
mortality for MVC patients®?.

Conclusions

Extremities and pelvis injuries are the most
common sites to be affected by blunt
trauma. Only head and neck injuries had a
significant association with mortality. A
graded increase in the mortality was ob-
served in association with the increase in
both heart rate and shock index, and the
decrease in systolic blood pressure and
Glasgow coma scale. Comparable perfor-
mances of the RTS, ISS, SI and MSI showed
RTS as the poorest index, while SI and MSI
were the best.
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