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Abstract

Introduction: Multiple trauma or Polytrauma, a complex condition involving multiple injuries affecting various body regions, remains a global
health concern, particularly impacting the most productive age group. Despite advances in diagnostic and therapeutic approaches, polytrauma
continues to be a leading cause of worldwide mortality and disability. This study investigates the demographics, injury severity, and clinical outcomes
of polytrauma patients in a Greek hospital.

Methods: A retrospective cross-sectional study was conducted on a sample of 71 patients admitted to the Department of Emergency Incidents
and the Intensive Care Unit of Papa Georgiou General Hospital, Thessaloniki, from August 2018 to August 2020. Data collected included patient
gender, age, mode of transportation, injury mechanism, Injury Severity Score, admitting department, duration of Intensive Care Unit stay, days until
extubation, hospitalization days, and patient outcomes.

Results: The study included 80.3% male and 19.7% female patients, with an average age of approximately 45 years. Falls from significant heights
and motor vehicle accidents were the most common injury mechanisms. The Injury Severity Score demonstrated varying injury severity levels
among patients, with a notable standard deviation, indicating the diversity of encountered injuries. Significant associations were found between
injury mechanism and hospital admission, highlighting the importance of timely patient triage. Moreover, the Injury Severity Score correlated
significantly with hospital outcomes and influenced hospitalization and ICU stay durations.

Discussion: The study provides valuable insights into the demographic characteristics, injury severity, interventions, and patient outcomes
in polytrauma cases. The findings underscore the necessity of a multidisciplinary approach to manage traumatic injuries effectively, considering
the involvement of different hospital departments. Understanding factors influencing ICU stay, intubation, and overall hospitalization can guide
healthcare professionals in setting realistic treatment goals and predicting patient outcomes after traumatic injury.

Keywords: Multiple trauma; Polytrauma; Injury severity; Injury Severity Score (ISS)

Abbreviations: WHO: World Health Organization; ISS: Injury Severity Score; AIS: Abbreviated Injury Scale; ED: Emergency Department; ICU:
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Introduction

The World Health Organization (WHO) has declared that
multiple trauma remains a global health concern, particularly for
the most productive age group. Despite advances in diagnostic and
therapeutic algorithms, multiple trauma continues to be the leading
cause of worldwide mortality and disability [1]. Multiple trauma
refers to the simultaneous occurrence of two or more injuries
affecting different parts of the body, and it can be caused by various
factors such as motor vehicle accidents, falls, or violent assaults. Its
severity stems from the simultaneous impact of injuries on different
organs and systems of the body, making it complex to manage.
While medical efforts have evolved, there is still a need for ongoing
research to identify novel diagnostic and therapeutic approaches in
managing multiple trauma [2]. In developed nations, trauma stands
as the principal cause of mortality among individuals aged 1 to 45
years and ranks as the third leading cause of death across all age
cohorts. Notably, 50% of these fatalities affect young individuals
aged 15 to 44 years [3]. The European Union alone incurs an
estimated economic burden of approximately 70 billion euros
annually, primarily attributed to motor vehicle accidents. Globally,
nearly 16,000 individuals succumb to diverse trauma-related
causes on a daily basis, constituting a staggering five million deaths
annually worldwide. Within Greece, the incidence of accidents
amounts to approximately 24,000 cases annually, encompassing
road accidents, occupational mishaps, and acts of violence,
resulting in an average of 2,500 fatalities and 32,000 injuries.
Among the 32,000 injuries, roughly 4,500 pertain to patients in
critical condition. Notably, 20% of mortalities occur during the
hospitalization of the injured, predominantly attributed to septic
conditions (78%) and multiple organ failure. Furthermore, 30% of
deaths manifest within mere hours following the injury, while the
remaining 50% transpire in the immediate minutes at the scene of
the accident [4].

Table 1: Example calculation of Injury Severity Score.

Polytrauma patients are commonly the result of a sequence
of highly violent and abrupt traumatic events. Typically, these
occurrences stem from falls from significant heights, motor vehicle
accidents, occupational incidents, or unforeseeable accidents
caused by diverse and unpredictable physical factors. Additionally,
intentional acts of violence targeting specific individuals may also
lead to polytrauma. Each of these etiologies elicits distinct impacts
on the affected individuals, potentially resulting in either permanent
organ system impairments or even fatalities in the polytrauma
population [5]. The evaluation of the polytrauma patient’s severity
holds exceptional significance, irrespective of the evaluation level,
be it at the accident scene, the Emergency Department (ED), or
the Intensive Care Unit (ICU). As a result, various assessment
protocols for polytrauma patients have been developed over time.
Indeed, the appropriate selection of an assessment protocol can
prove vital in determining the patient’s overall health trajectory.
These distinct evaluation systems may encompass both anatomical
and physiological elements of the injured individual, as well
as their synergistic integration [6]. The Injury Severity Score
(ISS) serves as a comprehensive severity index for polytrauma
patients, initially proposed and introduced in a study by Baker et
al. [7]. It constitutes an anatomical scoring system, and the score
is calculated by summing the squares of the three highest values
from the Abbreviated Injury Scale (AIS), a standardized scale for
assessing the severity of individual body regions. Specifically, six
body regions are evaluated [8], and for each region, the highest AIS
score is utilized. Subsequently, the values of the three most severely
injured body regions are squared and then added together to yield
the ISS score. Since its inception, the ISS has played a dual role,
serving as both a clinical measure of polytrauma mortality and a
functional indicator for patient triage. [Table 1] gives an example of
an assessment of an injured person using the ISS.

Head & Neck Cerebral contusion 3 9
Face No injury 0
Chest Flailed chest 4 16
Abdomen Minor contusion of liver 2
Complex rupture spleen 5 25
Extremity Fractured femur 2
External No injury 0
Injury Severity Score: 50
*AIS represents Abbreviated Injury Scale.

Furthermore, AIS which determines the involvement of more
than one body region in the ISS calculation, is utilized to define
patients as polytrauma cases. Consequently, a novel definition
known as the ‘Berlin definition’ was developed, characterizing
polytrauma as a patient with AIS 23 in two or more distinct body

regions, accompanied by one or more additional characteristics
from five physiological parameters, specifically age, consciousness,
blood pressure, clotting, and acidosis [1,9]. The ISS scale can take
values ranging from 0 to 75. In cases where a trauma receives
an AIS score of 6 (indicating an injury from which the individual
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cannot survive), the ISS scale automatically assigns a value of 75.
Essentially, the ISS scale stands as the sole anatomical scoring
system that exhibits a linear correlation with mortality, morbidity,
hospital stay, and other indicators of trauma severity. According to
the ISS scale, a trauma is considered severe when its score exceeds
15 [10]. The ISS scale possesses a significant limitation in that it
considers only one injury per body region. This fact results in the
oversight of a substantial number of injuries. Furthermore, it may
include less severe injuries that happen to be localized to a specific
body region [6]. The aim of this study is to investigate cases of
multiple traumas (polytrauma) by recording age, gender, type of
accident, on-scene condition, pre-hospital management, patient
status upon arrival, management in the emergency department,
duration of stay in the trauma emergency department, progression
in the ICU, as well as outcomes and hospitalization days.

Material and Methods
Sample size

The study sample comprised a total of 71 patients who were
presented at the ED and the ICU of Papageorgiou General Hospital
in Thessaloniki.

Study area

The study was conducted at the ED Incidents and the ICU of
Papageorgiou General Hospital in Thessaloniki.

Study population

The target population included 71 patients out of the 2,168
patients treated in the resuscitation unit, of which 328 cases were
polytrauma incidents admitted to the ICU, with intubation not
exclusively performed at the ICU. These cases were transferred
either directly by EMS or from other hospitals, and their outcomes
varied.

Study design
A retrospective cross-sectional study design was employed.
Study duration

The study was conducted from August 6, 2018, to August 31,
2020.

Inclusion criteria

The study included patients defined as polytrauma with
an ISS>20. Patients of any nationality were considered eligible.
Exclusion criteria involved patients who did not meet the
polytrauma criteria or had an ISS<20.

Ethical issues

The study was conducted with approval from the Ethics and
Deontology Committee of Papageorgiou General Hospital. Patient
anonymity was preserved throughout the study.

Methods

The Department of Emergency Incidents and the ICU of
Papageorgiou General Hospital participated in the study. The study
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period was defined as one month, specifically August 2020. The
study was designed as an observational study, specifically a cross-
sectional study. The sample included all patients admitted to the
Department of Emergency Incidents and the Intensive Care Unit of
Papageorgiou General Hospital, who were polytrauma cases and
met the study’s inclusion criteria. Data collected included gender,
age, mode of transportation, intubation site, mechanism of injury,
ISS, admitting unit, days in the ICU, days until extubation, days of
hospital stay, and patient outcomes. The ISS was used to assess
trauma severity.

Statistical analysis

A diverse array of statistical methods was employed for the
analysis of the research data. Initially, the data was meticulously
processed to ensure comprehensibility for subsequent analysis.
Specifically, gender, mode of transportation, site of catheter
insertion, mechanism of injury, admitting department, duration
of hospital stays, and patient outcomes were treated as nominal
variables, each assigned a code representing the respective
category. Conversely, age, ISS, length of stay in the ICU, time until
extubation, and time until hospital discharge were treated as
continuous variables. To explore the relationships between various
variables, Spearman’s rank correlation analysis was utilized. This
non-parametric method facilitated the examination of associations
between variables without assuming specific distribution patterns.
Regardless of the outcome of the correlation test, specific pairs
of variables, which held the potential to provide insights into the
research inquiries, were further investigated for influence or
dependence using two supplementary statistical tests. The first test
involved the chi-squared test (x2), while the second entailed the
analysis of variance (ANOVA) test. These additional tests allowed
for a more nuanced understanding of any identified associations
and their potential impact on the study outcomes.

Results

The study included a total of 71 patients, with 80.3% being
male and 19.7% female. The average age of the patients was
approximately 45 years, with a standard deviation of 22.335.
Regarding hospital admission, 60.6% of the patients were admitted
directly, while 39.4% were transferred from another hospital. The
ISS distribution showed an average ISS of 32.5, with a standard
deviation of 17.57. The ISS represents the average severity level of
the patients’ injuries, and the relatively large standard deviation
indicates significant variation in ISS values around the mean. The
average length of stay in the ICU was approximately 8.69 days,
with a standard deviation of 9.86. The days until extubation ranged
approximately 5 days, with a standard deviation of 4.413, while
the days until hospital discharge were approximately 26.48, with
a standard deviation of 22.95. In [Table 2], we provide a summary
of the continuous variables observed in the study. The Mean
represents the average value of each variable, while the Standard
Deviation indicates the variability or dispersion around the mean.
These statistics offer valuable insights into the central tendency
and spread of the data, allowing for a better understanding of the
characteristics of the study population.
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Table 2: Presentation of measures of location and variability for continuous variables.

Age (years) 45 22.335

Injury Severity Score (ISS) 325 17.57
Intensive Care Unit (ICU) Stay (days) 8.69 9.86
Days until Extubation 5 4.413
Hospitalization Days 26.48 22.95

Analyzing the mechanism of injury, it was found that falls from
a significant height were the most common cause (28.2%), followed
by motor vehicle accidents (25.4%). Incidents involving motorcycles
(14.1%), vehicle-pedestrian collisions, injuries from sharp objects,
and burns (both chemical and non-chemical) accounted for 39.5%
of the cases. The remaining categories of injuries comprised 12.6%
of the cases and were described as unique categories. Regarding the
distribution of patients requiring hospitalization, [Table 3] presents
all the hospital departments. The neurosurgical department had the
highest percentage of admissions (37%), followed by orthopedics
(18.5%), general surgery (27.8%), plastic surgery (3.7%), and
pulmonology (1.9%). Concerning patient outcomes, approximately
25.4% were ambulatory, 15.5% required assistance for walking,
8.5% were partially mobilized, and approximately 20.9% passed
away. Additionally, 7% of the patients were transferred to another
hospital, and 4.2% were transferred to a rehabilitation center [Table

4]. Correlation analysis revealed significant associations between
various variables, such as hospital admission and mechanism of
injury, hospital department and mechanism of injury, hospital
department and age, ICU stay days and intubation department,
among others. Furthermore, ANOVA tests indicated a statistically
significant effect of the intubation department on the ISS, but no
significant effects on ICU stay days, days until extubation, and days
until discharge. The Pearson Chi-Square test showed a statistically
significant relationship between the ISS variable and the other
variables examined. However, the Likelihood Ratio and Linear-by-
Linear Association tests did not support statistically significant
relationships [Table 5]. Overall, the study provided valuable insights
into the demographic characteristics, injury severity, treatment
procedures, and patient outcomes of the sample population,
highlighting the importance of understanding and addressing these
factors in clinical practice.

Table 3: Distribution of Patients Requiring Hospitalization in Different Departments.

Surgical & Neurosurgical 1 1.4
Neurosurgical & Plastic 1 1.4
Neurosurgical & Pathological 1 1.4
Neurosurgical & Orthopedic 3 4.2
Plastic Surgery 3 4.2
Pulmonology 1 1.4
Orthopedic 13 18.5
Surgical 20 27.8
Neurosurgical 26 37

Table 4: Distribution of Patient Outcomes in the Study Population.

Ambulatory 25.4
Requires Assistance 15.5
Partially Mobilized 8.5
Passed Away 209
Transferred to Another Hospital 7
Transferred to Rehabilitation Center 4.2

Citation: Anastasios Tzenalis, John Vasiliadis, George Kipourgos, Maria Dargini, Karvounas George and Albani Eleni. Multiple Trauma
(Polytrauma) in Greece: Demographics, Severity, and Clinical Outcomes in A Hospital Setting. Iris On Journ of Sci. 1(1): 2023.10JS.MS.ID.000504.

Page 4 of 6



Iris Online Journal of Sciences Volume 1-Issue 1

Table 5: Chi-Square between injury mechanism and ISS.

Pearson Chi-Square 247,0752 165 ,000

Likelihood Ratio 106,871 165 1,000

Linear-by-Linear Association 1,931 1 ,165
N of Valid Cases 71

Discussion

The results of the present study reveal significant associations
concerning patients’ demographic characteristics,
severity, therapeutic interventions, and outcomes. The notable
preponderance of male patients in the sample is consistent with

injury

previousresearch indicating that certain injuries disproportionately
affect males [11-13], which may be explained by the fact that men
are more involved in activities or occupations that may increase the
risk of injury (accidents at work, road accidents due to faster driving,
sports injuries, etc.). However, it is worth mentioning a recent study
in the United States, which showed that in terms of concussion
incidents, in all gender-comparable sports, women had higher rates
of both college and high school [14]. The average age of about 45
years reflects a relatively young population with traumatic injuries,
when the corresponding value in a comparative study of injured
people between the US and India was 48.03 and 38.7 respectively
[15]. The fact of their young age may have implications for their
long-term recovery and rehabilitation. In terms of the mechanism
of injury observed in the study, the majority of injuries were
due to falls from high altitude and vehicle accidents, followed by
pedestrian drifts from vehicles, sharp injuries and burns (chemical
and non-chemical). These findings are in line with recent studies in
Iran [16] and Italy [17]. The mean ISS, which represents the average
severity of the patients’ injuries, was approximately 32.5, with
a significant deviation of 17.57. The large discrepancy indicates
considerable variation in the degree of severity of patients’ injuries.
This distribution highlights a wide range of injury severity levels,
indicating the diversity of encountered injuries among patients. It
is precisely this variability in ISS values that indicates the need for
a differentiated clinical approach and therapeutic management.
For this reason, ISS is an important indicator for healthcare
professionals because it helps them to understand the severity
of patients’ injuries and to determine the appropriate treatment
approach and timeframe. A recent study in Iran confirmed the
close relationship between variations in ISS scores and the clinical
condition of the injured [18].

The correlation between the mechanism of injury and hospital
admission underscores the importance of timely and accurate
patient assessment, particularly in instances of falls from height
and road traffic accidents. This observation suggests that varying
injury mechanisms can result in distinct types and severities of
injuries, warranting individualized care and patient classification
requirements. A recent study conducted in China on the evaluation
of multiple injuries and preventable fatalities supports the

conclusions drawn from our investigation [19]. Furthermore, the
involvement of different hospital departments in the management
of multi-injury patients underlines the need for a multidisciplinary
approach. Multi-trauma presents heterogeneous injuries affecting
multiple anatomical regions, which necessitates the collective
expertise of different medical specialties to comprehensively
address the complex nature of these injuries. International
literature [20-23], clarifies that only by promoting collaborative
efforts between different health disciplines, a multidisciplinary
approach can promise to optimize the quality and effectiveness
of care provided to patients with polytrauma, facilitating a
more holistic and integrated treatment strategy. Regarding the
relationship with ISS, it appears to be influenced by the intubation
segment; however, such a conclusion is not practically feasible,
but rather the opposite. The categorical nature of the intubation
segment and the continuous nature of ISS preclude the possibility
of statistical testing to identify any direct influence. Nevertheless,
accepting a reverse causality approach, one could argue that the
intubation segment is related to ISS, which partly makes sense.
Moreover, it is reasonable to infer that ISS is dependent on the
mechanism of injury, further supporting the argument of reverse
causality mentioned earlier, with injury mechanisms potentially
resulting in injuries with varying ISS scores.

Finally, through dependency checks, it is evident that ISS
holds particular significance for various other variables related
to hospitalization. Initially, it exhibits an absolute correlation with
hospital outcome. However, it should be noted that in the present
study, ISS=75, signifying non-survival, was not filterable, thus
influencing the outcome correlation. Conversely, it appears that ISS
can impact hospitalization and ICU stay. The former result is not
entirely logical and cannotbe supported even by the correlation test,
suggesting it could be considered a chance finding. Conversely, it is
entirely normal for a severely injured patient to require additional
days in the ICU. However, a recent study in Switzerland on blunt
chest trauma showed that ICU admission was directly related to
ISS, but trauma severity was not associated with ICU length of stay,
intubation days, complications or mortality [24].

Conclusion

In conclusion, this study provides valuable insights into the
factors influencing the duration of ICU stay, intubation, and overall
hospitalization days, as well as their association with injury severity.
However, the study’s modest sample size might limit the ability to
detect more complex relationships. Future research with a larger
sample size and prospective study designs would be beneficial in
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confirming and expanding upon these findings. The data obtained
in this study can be instrumental in guiding clinical decision-making
and improving patient care and outcomes in traumatic injury cases.
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