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BACKGROUND/AIMS
We aimed to evaluate patients with thoracic trauma who were followed in intensive care unit in terms of epidemiologic, admission
scoring systems, follow-up processes and prognosis.
MATERIAL and METHODS
Patients with thoracic trauma over 18 years of age who were followed up and treated in the intensive care unit between January 1, 2013
and June 1, 2018 were evaluated retrospectively. Patients were evaluated in terms of age, gender, history of trauma, Glasgow Coma
Score (GCS), Acute Physiology and Chronic Health Evaluation (APACHE) II score, blood gas values, intubation requirement, mechanical
ventilator requirement, length of stay, survival and factors affecting prognosis.
RESULTS
Of the 30 patients included in the study, 28 (93.3%) were male and 2 (6.7%) were female. Twenty-eight (60%) patients had blunt thorax
trauma and 12 (40%) had penetrating thorax trauma. Intubation was required in 20 patients and blood transfusion was required in
10 patients. The median follow-up of the trauma patients in the intensive care unit was 120 hours and the median duration of stay in
the mechanical ventilator was 84 hours. A statistically significant correlation was found between APACHE II scores and duration of
mechanical ventilator stay (p=0.024) and pH and intensive care unit stay (p=0.013). When the patients were evaluated in terms of survival,
there was a statistically significant relationship between GCS and APACHE II scores and survival (p=0.001).
CONCLUSION
GCS and APACHE II scoring systems play an important role in predicting mortality in patients admitted to intensive care unit due to
trauma.
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INTRODUCTION
Trauma stands out as one of the most common causes of deaths, especially among the young population, and it accounts
for about 10% of all deaths in the world. However, it also leads to a high cost with the intensive care treatment requirements and morbidity it creates (1-4). Thoracic traumas can be in isolated forms; however, in patients with multi-traumas,
they often accompany traumas of other systems, and approximately 25% of trauma-related deaths occur due to thoracic
trauma (5, 6).
Various scoring methods are used to evaluate the general condition of patients followed up in intensive care units and to
predict trauma-related prognosis. These scoring systems can be grouped in 2 groups as prognostic scoring systems and
scoring systems for evaluating morbidity. Scoring systems for evaluating the prognosis are performed at the time of hospitalization of the patient or by evaluating the patient’s data within the first 24 hours, and the aim is to determine the risk
of mortality that may occur in the patient. Among these, Acute Physiology and Chronic Health Evaluation 2 (APACHE II)
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and Glasgow Coma Score (GCS) are the two most used scoring
methods (2, 7).
In our study, we aimed to investigate the epidemiology of trauma, GCS and APACHE II scores of patients, intensive care follow-up processes, and the relationship between mortality and
morbidity in patients with thoracic trauma hospitalized in the
intensive care unit due to trauma.
MATERIAL AND METHODS
In the study, the records of patients who received inpatient
treatment in Intensive Care Unit between January 1, 2013 and
June 1, 2018 were evaluated retrospectively. Patients over 18
years old and with thoracic trauma were included in the study.
The patients included in the study were evaluated in terms of
age, gender, history of trauma, GCS, APACHE II score, blood gas
values, intubation need, mechanical ventilator need, duration of
hospitalization, survival, and factors affecting prognosis.
The normal distribution assumption of the data obtained was
checked with the Kolmogorov-Smirnov test. The mean standard
deviation values of the parametric variables and the median, 25
and 75 percentage of non-parametric data, and the percentages of the categorical variables were calculated as descriptive
statistics. Mann-Whitney U test was used for group mean comparisons. Chi-square test and Fisher’s exact test were used to
analyze the relationship between categorical variables. Those
with a p value below 0.05 were considered statistically significant. For statistical analysis, Statistical Package for the Social
Sciences 22 (IBM Corp.; Armonk, NY, USA) statistics program
was used.
Since our study is a retrospective study, examinations were
made retrospectively on files. Therefore, informed consent
forms were not obtained from the patients. In the study, Clinical Research Ethics Committee approval (Decision No: 2018/151)
was obtained, and the biggest limitation of the study was the
low number and diversity of the patients.
RESULTS
Of the 30 patients included in the study, 28 (93.3%) were male, 2
(6.7%) were female, and their mean age was 47.7±20.89. 18 (60%)
patients had blunt thoracic trauma, 12 (40%) had penetrating
thoracic trauma, and only 3 (10%) had isolated thoracic trauma.
The most common additional traumatic pathology observed in
the patients was head trauma with 43.3% (Table 1).
Main Points:
•

•
•
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We evaluated the relationship between the APACHE 2
and GCS scores of the thoracic trauma patients and the
length of hospital stay, the need for mechanical ventilation and survival.
We have shown that scoring systems are very important
in determining the patient's mortality risk in trauma patients.
The mortality risk is very high when the GKS value is
below 11 and the APACHE 2 value is above 14 in trauma
patients hospitalized in the intensive care unit, and its
specificity is above 75%.
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While 20 of the patients included in the study needed intubation,
there was no statistically significant relationship between traumatic pathology and intubation need. While 10 of the trauma
patients required blood transfusion, statistical analysis revealed
that blood transfusion was statistically significantly necessary
for the patients diagnosed with hemothorax (p=0.017) (Table 2).
The median follow-up time in the intensive care unit of the trauma patients included in the study was 120 hours. When the intubation need of the patients and the duration of stay in intensive
care unit were compared, it was found that there was no significant difference (p=0.812), while there was a correlation between
the duration of being connected to mechanical ventilator and
the duration of stay in the intensive care unit in patients supported with mechanical ventilator(r=0.462, p=0.01). The median
duration of stay in the mechanical ventilator was determined
to be 84 hours in patients with mechanical ventilator support.
GCS, APACHE II scoring, blood gas and biochemical tests were
used to take the patients into intensive care and to determine the need for mechanical ventilator and follow-up. When
the data obtained were evaluated statistically, it was determined that hematocrit was lower in patients with hemothorax (p=0.020, U=55.5), while in patients with pneumothorax, pO2
and SaO2 mean values were lower (p=0.017, U=54 and p=0.043,
U=2.5), and pCO2 values were higher (p=0.004, U=176.5). A statistically significant correlation was found between the APACHE
II scores of the patients at the time of admittance to the hosTABLE 1. Distribution of traumatic pathologies by type of trauma
		 BLUNT
		 TRAUMA
Heamothorax

PENETRAN
TRAUMA

p
0.035

+

5

8

-

13

4

+

9

4

-

9

8

Pulmonary contusion

+

11

1

-

7

11

Rib fracture

+

9

5

-

9

7

Pneumothorax

Sternum fracture

+

1

2

-

17

10

Diaphragmatic laceration +

0

4

-

18

8

+

11

2

-

7

10

Abdominal trauma

+

0

7

-

18

5

Cardiovascular trauma

+

0

4

-

18

8

Head injury

Bone fracture
Facial trauma

+

7

1

-

11

11

+

2

1

-

16

11

0.367
0.007*
0.654
0.320
0.018*
0.016
0.001*
0.018*
0.099
1
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TABLE 2. Relationship between traumatic pathologies and intubation and transfusion requirement
n

%

Intubation requirement relationship

Transfusion requirement relationship

Thorax pathology				
Heamothorax

13

43

0.554

0.017*

Pneumothorax

13

43

0.259

0.794

Pulmonary contusion

12

40

0.656

0.114

Rib fracture

14

46.7

0.450

0.605

Sternum fracture

3

10

0.749

0.197

Diaphragmatic laceration

4

13.3

0.407

0.129

Additional traumatic pathology				
Head injury

13

43.3

0.074

0.602

Abdominal trauma

7

23.3

0.429

0.222

Cardiovascular trauma

4

13.3

0.177

0.129

Bone fracture

8

26.7

0.452

0.770

Facial trauma

1

3

0.749

0.197

TABLE 3. Relationship between arrival values of patients and duration of stay in mechanical ventilator, intensive care stay and survival
Median
(25th Percent-75th Percent)
GKS
APACHE II
pH
pO2

Residence time in
mechanical ventilator (p)

Residence time in
Intensive Care Unit (p)

Survival(p)

11 (5.75-14.25)

0.086

0.130

0.004***

18(11-18)

0.024*

0.155

0.001***

7.32(7.24-7.36)

0.566

0.013**

0.805

65(55-89.5)

0.084

0.821

0.072

pCO2

44.5(39.75-50)

0.712

0.711

0.869

SaO2

96(88.25-99)

0.328

0.173

0.198

Hct

38.5(29.75-42)

0.441

0.405

0.157

*Spearman Rho:0.412; **Speraman Rho:0.448; ***Mann-Whitney U test

pital and the duration of their stay in the mechanical ventilator
(p=0.024, r=0.412) and between pH and the duration of their stay
in the ICU (p=0.013, r=0.448). When the patients were evaluated
in terms of survival, a statistically significant relationship was
found between the GCS and APACHE II scores and survival
(p=0.001 U=27.5; p=0.004 U=178) (Table 3).
When the relationship between GCS and survival was analyzed
through ROC analysis, it was observed that survival was negatively affected in patients whose GCS scores fell below 11.5,
with 72% sensitivity and 76% specificity (AUC=0.805, p=0.005).
As for the relationship between APACHE II score and survival, it
was found that survival was affected more negatively when the
APACHE II score increased over 14.5, with 94% sensitivity and
76% specificity. (AUC=0.876, p=0.001). When the duration of stay
in the mechanical ventilator was longer than 18 hours, it was
found that the survival rate was worse, with 82% sensitivity, 85%
specificity (AUC=0.919, p=0.001).
DISCUSSION
Traumas are one of the main causes of deaths, particularly in
the young population in the world. Considering all age groups,
although there are regional differences, traumas are one of the
most common causes of death after cardiovascular diseases
and cancer (8, 9). According to the 2013 data of Turkey Statis-

tics Institute (TSI), traumas rank fifth with a 5% share among the
deaths in all age groups (10). In the study conducted by Akturan
et al. (11), in which they used the data of TSI between 2009-2016,
traumatic deaths were reported to be in the sixth place with
4.63% in all age groups.
Thoracic traumas account for approximately 6% of all traumas
and are the direct causes of death in 25% of trauma-related
deaths and the concomitant cause of death in 25%. Other systemic traumas accompanying thoracic traumas further increase
the risk of death, and patients exposed to trauma often require
follow-up and treatment in the intensive care unit (12-14).
In the study conducted by Emircan et al. (5), in which they retrospectively examined patients with thoracic trauma, the majority
of patients were blunt thoracic trauma patients and the most
common trauma was traffic accident related with 50%. The majority of the patients were female, and 62.2% were young adults
between the ages of 20-49. In the study conducted by Pogorzelski et al. (15) which included trauma patients hospitalized in
intensive care unit, the most common cause of trauma was traffic accidents with 60.3%, and the mean age of the patients was
33.3. In the study carried out by Abolfotouh et al. (16), which included a series of 3786 diseases, the majority of trauma patients
were males. In the trauma patients with an average age of 29.6
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years, the cause of trauma was often blunt trauma, and the
most common reason was traffic accidents. In our study, 93.3%
of our patients were male, and their mean age was 47.7. 60% of
patients were exposed to blunt thoracic trauma.
In their study which involved 228 thoracic trauma patients, Moon
et al. (17) determined that the most common pathology was pulmonary contusion with 96.5%, while hemothorax, traumatic flail
chest and pneumothorax were the other most common pathologies. The average number of rib fractures in patients participating in their study was found to be 10. The study of Lin et al. (12)
included 1333 patients with thoracic trauma, and 484 of these
patients were treated in intensive care unit. They detected rib or
sternum fractures in 79.1%, hemothorax in 56.1%, pneumothorax
in 27.3%, and pulmonary contusion in 4.1% of the patients treated
in the intensive care unit. They reported the most common additional traumatic pathology in this patient group as head trauma
with 52.9%. In his study, Okabe (18) stated that 691 of 4317 blunt
trauma patients had rib fractures due to blunt chest trauma,
and 206 of these patients needed mechanical ventilation. In our
study, the most common pathology was rib fracture, while the
most common additional pathology was head trauma.

fractures was statistically significant in patients in the long-term
mechanical ventilation group, that GCS was below 8 and mortality rates were higher. In our study, we showed that the risk of
mortality increases statistically significantly as the duration of
stay in the mechanical ventilator increases.
In conclusion, trauma is an important health problem because it
ranks first among youth deaths. Thoracic traumas occupy a significant place in deaths due to trauma. APACHE II and GCS systems have an important role in predicting mortality in patients
treated in intensive care unit due to trauma. Therefore, intensive
care follow-ups and treatments should be planned accordingly by considering the high risk of mortality in patients with high
APACHE II score and low GCS score.
Ethics Committee Approval: Ethics committee approval was received for
this study from Balıkesir University School of Medicine Clinical Research
Ethics Committee (2018/151).
Informed Consent: Due to the retrospective design of the study, informed
consent was not taken.
Peer-review: Externally peer-reviewed.

Various scoring systems are used to predict the prognosis of inpatients in intensive care units. Among these scoring systems,
The Therapeutic Intervention Scoring System (TISS) is the first
scoring system defined in 1974. In this system, where 57 parameters were evaluated when it was first defined, evaluation has
been made with 19 parameters since 1997 (7, 19, 20). The APACHE
scoring system, calculated from 34 different variables of seven organs, was defined in 1981. The APACHE II scoring system,
which is an edited version of this complex system, was defined
in 1985 and is still one of the most frequently used scoring systems. GCS is also the most commonly used scoring system in
intensive care unit or emergency department, especially in evaluating the neurological status of head trauma patients (7, 21).

Author Contributions: Concept – M.K., Z.Ö., C.B.; Design - M.K., C.B.; Supervision - M.K., Z.Ö., C.B.; Resources - M.K., Z.Ö., C.B.; Materials - M.K.,
Z.Ö., C.B.; Data Collection and/or Processing - Z.Ö.; Analysis and/or Interpretation - M.K., Z.Ö., C.B.; Literature Search - M.K., Z.Ö., C.B.; Writing
Manuscript - M.K., Z.Ö., C.B.; Critical Review - M.K., Z.Ö., C.B.

In their study in which they examined trauma patients followed
up in intensive care unit, Ünlü et al. (22) found the APACHE II median score as 13, GCS median score as 9, and they determined
that the rate of mechanical ventilation need and mortality rates
increased in patients as the APACHE II score increased and
GCS decreased. In 125 patients who developed mortality, they
found the median value of APACHE II score as 21 and GCS median value as 7. In their study, Yıldırım et al. (2) found the average
of APACHE II scores in trauma patients with exitus status as 15
and showed that this was statistically significant. In their studies, Emircan et al. (5) and Kara et al. (1) demonstrated that GCS
was statistically significantly lower in patients with exitus status
than in other traumatic patients. Dur et al. (23) also found the
mortality rate to be 57.6% in patients with GCS below 8 in their
study. In our study, we determined that there was a statistically
significant relationship between GCS and APACHE II score and
the duration of stay in the mechanical ventilator and mortality
of patients.

2.

In his study, Okabe (1) analyzed the patients in 2 groups according to their duration of stay in mechanical ventilation,
and defined those who stayed less than 7 days as short-term
ventilation group and those who stayed longer than 7 days as
long-term ventilation group. He showed that the number of rib
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