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ABSTRACT

ÖZ

Objective: This study was conducted to determine the effectiveness of current trauma scoring systems in childhood traumas and
to compare these scoring systems with each other.
Methods: In our study, files of 208 patients (age 7.5±3.7 years)
with chest trauma who have been followed in our clinic and data
regarding their sex, age, body weight, cause of trauma, type of
trauma, other system injuries, length of stay in hospital, death
rate and its reasons were collected, and for each patient Pediatric trauma score (PTS), Injury severity score (ISS), New injury
severity score (NISS), Revised trauma score (RTS), Trauma and
injury severity score were calculated and relations between the
scores were evaluated.
Results: 174 (83.7%) cases had blunt trauma, 34 (16.3%) cases
had penetrant chest trauma. The most commonly observed pathologies were lung contusion (44.2%), hemopneumothorax
(20.2%), pneumothorax (18.3%), diaphragm rupture (6.2%)
and flail chest (4.8%). ISS and NISS were found to be the best
scoring systems to determine mortality (p=0.0002), while RTS
was found to be more reliable than PTS in triage.
Conclusion: None of the scoring systems are perfect in thorax
traumas. However, we believe that popularization of the use of
trauma scoring systems will bring significant advantages to diagnosis and treatment.
Keywords: Pediatric thoracic trauma, pediatric chest trauma,
trauma scoring systems, trauma score, triage

Amaç: Bu çalışma mevcut travma puanlama sistemlerinin çocukluk çağı toraks travmalarındaki etkinliğinin saptanması ve
bu puanlama sistemlerinin birbirleriyle karşılaştırılması amacıyla
yapılmıştır.
Yöntemler: Çalışmamızda, kliniğimizde izlenen göğüs travmalı 208
(149 erkek, 59 kız, yaş 7.5±3.7) hastanın dosyaları retrospektif olarak cinsiyet, yaş, vücut ağırlıkları, travma nedeni, travma tipi, diğer
sistem yaralanmaları, hastanede yatış süresi, ölüm oranı ve nedenlerine ait verileri toplanmış olup her bir hasta için Pediatric trauma
score (PTS) (=pediatrik travma puanı (PTP)), Injury severity score
(ISS) (=yaralanma şiddet puanı (YŞP)), New injury severity score
(NISS) (=yeni yaralanma şiddet puanı (YYŞP)), Revised trauma score (RTS) (=düzeltilmiş travma puanı (DTP)), Trauma and injury
severity score (TRISS) (=travma ve yaralanma şiddet puanı (TYŞP))
hesaplanarak puanlar arasındaki ilişkiler değerlendirilmiştir.
Bulgular: Olgulardan 174’ünde künt (%83,7), 34’ünde ise
penetran (%16,3) göğüs travması mevcuttu. En sık rastlanan
patolojiler; akciğer kontüzyonu (%44,2), hemopnömotoraks
(%20,2), pnömotoraks (%18,3), diyafram rüptürü (%6.2) ve
yelken göğüstü (%4.8), YŞP ve YYŞP ölüm oranını belirlemede
en iyi skorlama sistemi olarak bulunurken (p=0.0002), triyajda
DTP’nin PTP’ye göre daha güvenilir olduğu saptandı.
Sonuç: Toraks travmalarında puanlama sistemlerinin hiçbirisi
mükemmel değildir. Fakat travma puanlama sistemlerinin kullanımının yaygınlaştırılmasının tanı ve tedavide önemli avantajlar
getireceğini düşünmekteyiz.
Anahtar Kelimeler: Çocuklarda toraks travması, çocuklarda göğüs travması, travma puanlama sistemleri, travma puanı, triyaj
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Introduction
Trauma is one of the most important causes of childhood death
in developed countries. (1, 2). Deaths and disabilities caused
by trauma related injuries are greater than the sum of all other
causes. Chest traumas in children are second in frequency in
causing death after head traumas (3, 4). Mortality due to chest
trauma as a single cause of death is 5%, and this ratio increases
up to 25% along with additional traumatized systems (5). In
order to determine regional, national and international importance of childhood trauma, accurate and easily accessible data
are needed. These data are needed not only to detect problems
and to determine target audience, but also to carry out injury
control and treatment strategies in an unbiased and realistic
way and to evaluate success of achieving goals.
Trauma scoring systems (TSS) have been developed to reduce
mortality rates of children suffering trauma, to shorten duration of hospitalization, to improve quality of patient care,
to determine possible survival rates and to reduce hospital
expenses (6). Scoring systems for trauma patients have been
used for nearly 30 years (7) and these scoring systems have
been developed further to improve diagnosis and treatment
methods for trauma patients. On the other hand, non-serious
trauma patients are referred to advanced health facilities and
this leads to unnecessary loss of workforce and an increase in
medical expenses.
In this study, we aimed to determine trauma scores of children with chest trauma by examining their records and determining the most appropriate trauma scoring system by
comparing scoring systems with each other. So, we thought
to contribute to the reduction of mortality rates by providing patients with the fastest and the most appropriate treatment in chest traumas according to their trauma scores, and
improving scoring systems by determining possible survivals.

Methods
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This study was conducted by examination of 208 child patients’ files retrospectively, who were followed due to chest
trauma in the Çukurova University School of Medicine
Department of Pediatric Surgery. The study was planned
retrospectively and was made in accordance with the Declaration of Helsinki with the decision taken from the Local
Ethics Committee. Informed consent was obtained from the
patients. We followed the Advanced Trauma Life Support
(ATLS®) guidelines in our cases. The patients’ gender, age,
body weight, cause of trauma, type of trauma, duration for
admission to our hospital after trauma, lesions on the chest
associated with trauma, additional system injuries, complications, length of hospital stay, mortality rate and its causes were
examined. For each patient, injury severity score (ISS), new
injury severity score (NISS), pediatric trauma score (PTS),
revised trauma score (RTS), trauma and injury severity score
(TRISS) were calculated and the relationship between the
scores were evaluated.

Our patients were divided into three age groups as pre-school
(0-6 years old), school age (7-11 years old) and adolescents (1214 years old). The body weights of the children were evaluated
in three groups; below 10 kg, 10-20 kg and above 20 kg.
Calculation of Abbreviated Injury Scale (AIS)
AIS-90 was calculated basically by using AIS-94 (8) versions.
According to the severity of injuries the following points were
given; 1 point for minor injuries, 2 points for moderate injuries, 3 points for significant injuries, 4 points for severe injuries and 5 points for very severe injuries.
Calculation of Pediatric Glasgow Coma Scale (PGCS)
In order to evaluate mental status of the children, the points
given to the best eye response (1-4 points), the best verbal response (1-5 points) and the best motor response (1-6 points)
were added up. PGCS (9) identifies 3 points as the worst state
of consciousness and 15 points as the best state of consciousness. The obtained scores were used to calculate RTS.
Calculation of ISS and NISS
Injuries of six anatomical areas as head-neck, chest, abdomenpelvis, extremity, spine and skin were scored from 1 to 5 according to AIS-90 and AIS-94. It is calculated by summing
the square of the highest AIS scores of three anatomic areas
at most. NISS was calculated by summing the square of the
highest AIS scores irrespective of their anatomical area. The
injuries in other anatomic areas and other scores of the area
where the scoring was carried out were disregarded. One
point represents the best prognosis and 75 points represents
the worse prognosis. Patients with an ISS score above 15 were
considered to have a major trauma and those with an ISS
score below 15 were considered to have a minor trauma.
Calculation of PTS
Pediatric trauma score was obtained by adding the scores given to a total of six physiological and anatomical parameters as
+2 (very minor or no injury), +1 (minor or potential big injury) and -1 (major or life-threatening injury). The lowest score
is -6 and it represents the worse prognosis and the highest
score is +12 points representing the best prognosis. As death
can be seen in those patients with a PTS equal to or below 8,
these patients were considered to have suffered major trauma.
Calculation of RTS
The following scores were given for respiratory rate; 4 points
for those with a respiratory rate of 10-29, 3 points for a respiratory rate above 29, 2 points for a respiratory rate between
6-9, 1 point for a respiratory rate between 1-5, and 0 point
for those with no respiration. Four points were given to those
with a systolic blood pressure above 89 mmHg, 3 points between 76-89, 2 points between 50-75, 1 point between 1-49
and 9 points for those with no blood pressure.
Pediatric Glasgow Coma Scale (PGCS)
4 points were given for those with a score between 13-15, 3
points between 9-12, 2 points between 6-8, 1 point between
4-5 and 0 point for those with a score equal to or below 3.
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RTS was obtained by summing the points of these three parameters. RTS varies between 0-12. Patients with a RTS equal
to or below 11 should be considered to have a serious trauma
that requires to be followed in a trauma center.

For blunt traumas;

TRISS - Calculation of the Probability of Survival
Trauma and injury severity score (TRISS) was calculated for
two different (blunt and penetrating) trauma types with the
following method:

b3=0.9544

Ps=1/(1+e-b)

b0=-1.2470
b1=0.9544

For penetrating traumas;
b0=-0.6029
b1=1.1430

Ps= Probability of survival

b3=-0.1516

e= 2.7183
b= b0+b1 (RTS) + b2 (ISS) + b3 (age index)
Table 1. Gender, age groups, weight, type of trauma,
causes of trauma, admitted time and first application
center (n=208)
n

%

Gender		
Female

59

28.4

Male

149

71.6

Age groups		

If patients are below 55, their age index is taken as (b3) 0,
if they are above 55, their age index is taken as 1. Since our
patient group was 0-14 years old, b3 was not taken into consideration and it was taken as 0.
The Injury severity score, PTS, RTS and AIS scores were calculated separately for each patient and relations between these
scores and mortality rates were found.
In statistical analysis, the descriptive statistics were Fisher’s
Exact test, Student t test, Chi-square test, Spearman Rank
Correlation Coefficient (r), logistics recession analysis and
linear recession analysis.

0-6

93

44.7

The test results p≤0.05 values were considered significant.

7-11

68

32.7

12+

47

22.6

Results

Weight (Kg)		
0-9

5

2.5

10-20

94

45.3

21+

109

52.2

Type of trauma		
Blunt

174

83.7

Penetrating

34

16.3

Causes of trauma		
Motor vehicle accidents

114

54.8

Falls

53

25.5

Abuse

17

8.2

Others

24

11.5

0-3 hours

52

25.0

4-6 hours

77

37.0

7 hours or later

49

23.6

Unknown

30

14.4

Our hospital

61

29.3

Another hospital

147

70.7

Admitted time

First application

Out of 208 patients with chest trauma, 149 were male and
59 were female. The average age was found to be 7.5±3.7.
When we looked at the trauma type, it was determined that
174 patients had blunt trauma while 34 patients had penetrating trauma. Traffic accidents come in first place among
trauma causes, followed by falls, assault - use of force and
other reasons. After trauma, 25% of the patients were admitted to the emergency service within the first three hours, 37%
within four-six hours, and 23.6% of them within seven hours
or later. We could not obtain hospitalization information of
thirty patients (14.4%). Average duration for admission to
our hospital is 6.2 hours (6.2±0.4). Seventy point seven percent (70.7%) of these patients applied to another health institution before they were admitted to our hospital (Table 1).
Type of injury and intervention
Trauma-induced lesions respectively are lung contusions, rib
fractures, hemopneumothorax, pneumothorax, traumatic
asphyxia, diaphragmatic rupture and flail chest. There were
69 (33%) patients with chest injuries alone, and 139 (67%)
patients with multiple system injuries. Sixty percent of all
children with chest trauma receieved conservative treatment,
36.1% chest tube, 6.2% laparotomy, 4.8% thoracentesis and
3.4% thoracotomy. Only 14 patients (6.7%) had atelectasis,
pneumonia, empyema or developed complications related to
chest tube.
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Causes of death
It was reported that 23 (11.1%) patients died. The causes of
death respectively are head trauma, respiratory failure, hypovolemic shock and cardiac tamponade (Table 2).
The average length of stay of our patients was 7.1 days
(7.1±7.1). Patients with only chest trauma had shorter hospital stay as compared to those with other system injuries in
addition to chest trauma (p= 0.006). While average hospital
stay for children who died was 2.9 days, the average stay for
patients who survived was 7.6 days (p=0.002). The length
of hospital stay of those who applied to another health institution after trauma was longer than those who did not
(p=0.01). Girls had a shorter stay in the hospital compared
to boys (p=0.03).
Average and standard deviation of our patients’ ISS, NISS,
PTS, RTS and TRISS scores are given in Table 3.
Accordingly, PTS revealed significant differences based on
whether or not there are chest injuries alone or additional system injuries, whether or not it was applied to another health
institution after trauma, the cause of trauma, trauma type, age
groups and result of the patients. In RTS, ISS and NISS, on
the other hand, significant differences were obtained according to chest trauma alone or additional system injuries, cause
of trauma, trauma type and results (Table 4). TRISS revealed
Table 2. Mortality rate and causes of death
n

%

Result		
Survived

185

88.9

Died

23

11.1

Cause of death		
Head trauma

14

60.9

Respiratory failure

4

17.4

Hypovolemic shock

4

17.4

Cardiac tamponade

1

4.3

Relationship between trauma associated lesions and average possible survival, PTS, RTS, ISS and LOS
The mortality rate of the patients in our series due to chest
trauma, PTS, RTS, ISS and average length of their hospital
stay and probability of survivals (Ps) are shown in Table 5. It
was determined that although flail chest incidence is the lowest, it has the highest mortality rate. In terms of high mortality rates it is followed by hemothorax, traumatic asphyxia and
lung contusion respectively.
Lesions in this table were prepared only by taking into consideration chest injuries. Head injuries and other similar injuries
were not included in this table. While some of the patients
also had additional system injuries, also multiple chest injuries (flail chest, hemopneumothorax, lung contusion, etc.)
were found in a single patient. No mortality was observed
in any of the patients with an ISS lower than 21. Mortality
rates increased with the patients with an ISS bigger than 19
in parallel to the increase in the scores. While mortality was
observed in all six patients with a PTS equal to or below 0
(100%), mortality decreases as the score increases. Two of 27
(6.8%) patients with a PTS that was equal to 9 died, mortality rates of those patients with PTS above 9 were zero. All
eight patients with a RTS below and equal to 5 died (100%).
Mortality rate of the patients with a score of six or higher decreases as their score increases. Mortality is zero with a score
of eleven or higher (Table 6-8).

Discussion

Table 3. Average and standard deviation of TSSs
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a significant difference, in terms of their survival rates, between patients with blunt traumas with chest injury alone and
patients with blunt traumas with additional system injuries
(p=0.000). TRISS revealed a significant difference, in terms
of their survival rates, between patients with penetrating traumas with chest injury alone and patients with penetrating
traumas with additional system injuries (p=0.03).

Average

sd

PTS

7.3

3.0

RTS

9.6

1.9

ISS

21.4

13.3

NISS

24.1

14.5

TRISS-B

86.6

24.3

TRISS-P

97.4

6.4

TSS: trauma scoring systems; PTS: pediatric trauma score; RTS: revised
trauma score; ISS: injury severity score; NISS: new injury severity score;
TRISS-B: trauma and injury severity score-blunt; TRISS-P: trauma and
injury severity score-penetrating; sd:standard deviation

Thoracic traumas affect other systems due to having an effect on vital organs and deterioration of oxygenation, and are
one of the major causes of deaths associated with trauma, especially in the childhood period (1, 10). In many studies a
consensus was reached that the limit value of ISS is 15 (2,
11). In their study, Peclet et al. (12) calculated ISS average
as 26.7 and reported mortality rate as 26%. In our series, the
average ISS is 21.4. The fact that the ISS average of survivors
is 19 while it is 40.3 for the deceased patients shows that our
patients generally suffered serious traumas. In our study, the
average ISS of the chest traumas caused by motor vehicle accidents is 25.2 and 17 due to falls. There is a significant difference between the ISS values of penetrating trauma (13.3±7.8)
and blunt trauma (23.0±13.5). The average ISS of our 34 patients who suffered penetrating chest trauma is 13.3 and mortality rate is 2.9%. In the studies, the ISS of blunt traumas
is higher than that of penetrating traumas (13, 14). When
it is remembered that motor vehicle accidents are the most
frequent cause of blunt traumas and of injuries in more than
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one system generally, it is obvious that it will have a higher
ISS than penetrating traumas.
Injury severity score values that are below or equal to 15 represent
minor trauma, those that are above 15 represent major trauma (11,
12). While death is not expected for scores below limit value, mortality can be seen, increasing in proportion to scores above limit
value (14, 15). In our study, the ISS of 71 (34.1%) patients was
below and equal to 15. While 45 (63.3%) of these patients applied to another health institutions previously, 26 (36.7%) of them
directly applied to the pediatric emergency room of our hospital.

Eichelberger et al. (16) argued that the ISS of the majority of children is below 20 and the limit value should be taken as 19 points.
When the limit value is taken as 15 points for dead patients, the
ISS’s sensitivity is 100% and specificity is 38.3%. When the limit
value is accepted as 19, the ISS sensitivity is 100% and specificity
is 55.6%. This means that when the ISS limit value is 19, it identified all (100%) of the patients who died due to severe trauma
and 55.6% of the patients with no severe trauma (Table 6).
The values we obtained in our study showed compatibility
with the study of Eichelberger at al. (16) and ISS limit value

Table 4. Average and standard deviation values of TSSs in terms of parameters
PTS

RTS

ISS

NISS

TRISS-B

TRISS-P

Gender						
Female

7.1±3.4

9.5±1.9

21.6±14.3

24.6±15.6

84.3±27.8

95.4±8.9

Male

7.4±2.8

9.7±1.9

21.3±12.8

24.0±14.1

87.5±22.7

97.9±5.7

0.4

0.6

0.9

0.7

0.4

0.3

p

Age group						
0-6

6.7±3.1

9.5±1.7

21.2±12.2

24.2±13.6

88.1±23.3

99.2±0.9

7-11

8.1±2.5

9.7±2.2

20.5±14.0

23.2±15.4

85.9±25.8

95.5±9.6

12+

7.4±3.2

9.8±1.7

23.1±14.1

25.4±15.2

83.8±24.8

98.3±2.7

0.009

0.7

0.5

0.7

0.6

0.3

p

Type of trauma						
Blunt

7.0±3.1

9.5±2.0

23.0±13.5

25.8±14.6

86.6±24.3

-

Perforating

9.1±1.7

10.2±0.7

13.3±7.8

15.5±10.7

-

97.4±6.4

0.000

0.05

0.000

p

0.000		

Cause of trauma						
Motor vehicle accident

6.5±3.2

9.3±2.3

25.2±13.4

28.1±14.0

83.4±27.4

-

Falls

8.4±2.5

10.0±1.1

17.0±13.3

19.5±15.4

92.1±16.8

99.7±0.2

Others

8.2±2.3

10.1±0.8

16.5±8.8

19.2±11.4

94.9±6.4

96.9±6.9

0.000

0.007

0.000

0.000

0.05

0.3

p

Applied to another health institution						
Yes

7.1±3.0

9.6±1.8

22.4±12.3

25.4±13.5

86.7±23.1

96.8±7.6

No

8.0±2.9

9.7±2.1

19.0±15.0

23.2±16.4

86.3±27.2

98.7±1.2

0.04

0.8

0.1

0.07

0.9

0.4

p

Isolated or Additional						
Isolated chest

9.0±1.9

10.5±0.8

10.5±6.0

13.1±9.5

98.5±1.6

99.2±0.6

Chest + Additional system

6.5±3.1

9.2±2.1

26.8±12.5

29.1±12.3

82.0±27.2

94.3±9.9

0.000

0.000

0.000

0.000

0.000

0.03

p

Result						
Survived

7.9±2.3

10.1±0.9

19.0±11.4

21.5±12.6

94.1±9.4

98.0±5.2

Died

2.8±4.1

5.7±3.0

40.3±11.7

45.3±11.9

34.6±31.7

75.3±

0.000

0.000

0.000

0.000

0.000

0.000

p

p<0.05
TSS: trauma scoring systems; PTS: pediatric trauma score; RTS: revised trauma score; ISS: ınjury severity score; NISS: new ınjury severity score; TRISS-B:
trauma and ınjury severity score-blunt; TRISS-P: trauma and ınjury severity score-penetrating
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Table 5. Relationship between trauma associated lesions and average probability of survival, PTS, RTS, ISS and
length of hospital stay
n (%)
		

Dead rate
(%)

Average
Ps

Average
PTS

Average
RTS

Average
ISS

Average
LOS

Pulmonary contusion

92 (44.2)

16.3

.82

6.3

9.2

26.6

7.4

Rib fracture

76 (36.5)

12.7

.86

6.5

9.6

26.0

8.6

Hemopneumothorax

42 (20.2)

9.5

.92

7.3

9.9

23.1

9.3

Pneumothorax

38 (18.3)

5.3

.86

6.6

9.3

26.1

8.5

Hemothorax

29 (13.9)

20.7

.81

6.7

9.2

23.4

11.8

Traumatic asphyxia

25 (12.0)

20.0

.77

5.4

8.5

27.6

9.2

Diaphragm rupture

13 (6.2)

7.6

.90

7.5

9.7

18.9

10.5

Flail chest

10 (4.8)

40.0

.69

5.2

8.5

32.7

5.2

Ps: probability of survival; PTS: pediatric trauma score; RTS: revised trauma score; ISS: ınjury severity score; LOS: length of hospital stay

Table 6. According to the mortality of patients, sensitivity, specificity, positive and negative determining values of
identified limit values of RTS, PTS and ISS
			
RTS		

Death
PTS

ISS

(>10)

(>11)

(>8)

(>15)

(>19)

Sensitivity

100.0

100.0

91.3

100.0

100.0

Specificity

34.1

5.4

43.7

38.3

55.6

Positive determining value

100.0

100.0

97.6

100.0

100.0

Negative determining value

15.8

11.6

16.8

16.8

21.9

RTS: revised trauma score; PTS: pediatric trauma score; ISS: ınjury severity score ınjury severity score

Table 7. According to the ISS score identified with two
different limit values (ISS>15, ISS>19), determination
of triage limits of other scoring systems
ISS>15
Specificity

ISS>19

Sensitivity

Specificity

ISS>15

Sensitivity

TS

RTS (>10)

ISS>19

PTS (>8) RTS (>10) PTS (>8)

Sensitivity

84.5

78.1

84.7

82.2

11

11.2

98.5

8.1

99.0

Specificity

43.2

74.6

45.6

63.1

10*

43.2

84.5

45.6

84.7

9

98.5

39.5

95.1

43.8

Positive
determining value

56.5

85.6

61.3

69.6

8

100.0

19.7

99.0

24.7

Negative
determining value

76.1

63.8

74.6

78.3

False negative

25.0

30.0

15.0

18.0

False positive

34.0

18.0

56.0

38.0

PTS				
9

57.7

89.0

46.6

92.7

8x

74.6

78.1

63.1

82.8

7

81.6

58.3

74.7

53.8

*optimal values for ISS>15, xoptimal values for ISS>19
ISS: ınjury severity score; RTS: revised trauma score; PTS: pediatric
trauma score
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Table 8. Sensitivity, specificity, positive and negative
determining values of triage limit values defined for
RTS and PTS

was determined as 19. None of our patients with an ISS below
21 died. When the ISS limit value was considered as 19, 69
(66.9%) out of 103 (49.5%) patients with an ISS score below

ISS: Injury Severity Score; RTS: Revised Trauma Score; PTS: Pediatric
Trauma Score

this value applied to another health institution, 34 (33.1%) of
them applied to our emergency room directly. When patients’
gender, age groups and whether or not they applied to another
health institution after trauma were compared to each other,
there was no statistically significant difference in the ISS.
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According to linear regression analysis, it was observed that
the relationship between ISS and PTS was more powerful
than the relationship between ISS and RTS.
While there was no relationship between children who died
and the length of their hospital stay in ISS, there was a significant relationship between children who survived and the
length of their hospital stay. In our study, since there is a
strong relationship between NISS and ISS statistically, only
an ISS evaluation was conducted.
The average PTS of our patients is 7.3 (7.3±3.0). The average
PTS of our patients who survived is 7.9 and that of those who
died is 2.8. No deaths occurred in the patients with a PTS
that was above or equal to 10. In contrast, all of our patients
with a PTS that was below and equal to 0 died. In the study
conducted by Eichelberger at al. (16), it was determined that
the PTS 8 in ISS 15 had a sensitivity of 78% and a specificity
of 75%; while in ISS 19 had a sensitivity of 87% and specificity of 73%. In our study, when the limit values were taken as
15 and 19, the PTS limit value of all patients was found to be
8 (a sensitivity of 78.1 and specificity of 74.6 in ISS 15; a sensitivity of 82.8 and a specificity of 63.1 in ISS 19) (Table 7).
In terms of patients who died, when the PTS limit value is
8 its sensitivity goes up to 91.3 and its specificity reduces to
43.7. Our results show similarity to the results of Eichelberger
at al. (16). Balık at al. (17) reported that three patients in their
series died although their PTS was above and equal to 9, and
one of the patients had intra-abdominal bleeding and two of
them had head trauma. Saladino at al. (18) reported that PTS
was inadequate in children with liver or spleen injury only.
In our series, our two patients who had a PTS of 9 and died
had head trauma and also weight percentile of these patients
was below 25%. The weight percentile in developing countries shows a difference, based on malnutrition, as compared
to developed countries. Trauma scoring systems, on the other
hand, are planned according to the people of developed countries. Therefore, when scores given according to body weight
in PTS is given according to weight percentile (if below 25
percentile -1, between 25-50 +1, above 50 percentile +2),
then the PTS scores of our two patients who died would reduce to 8 and below. In this way the score would indicate that
these patients had major trauma and death is a possibility.
A significant correlation was found between PTS and age.
Nine patients out of 93 who were in the group of zero-six
year olds (9.6%), 8 patients out of 68 patients who were in
the group of 7-11 year olds (11.7%) and 6 of 47 patients who
were in the group of 12 year olds and above (12.7%) died. In
terms of PTS, although there was a statistically significant difference between pre-school period and children of other age
groups, no difference was detected in mortality rates. When it
is taken into consideration that the body weights of the majority of these pre-school children were below 20 kg (in this
case PTS will be +1 or -1 for body weight), it becomes evident

why the average PTS of these children were lower. The average PTS of the children with only chest trauma was 9, the
PTS of the children with one or more system injuries in addition to chest trauma was 6.5 (Table 4). The average PTS is
6.5 for traffic accident, 8.4 for falls and 8.2 for other reasons.
When traffic accidents, falls and other reasons are compared
individually, there was a statistically significant difference in
PTS. The average PTS in blunt traumas is 7 and in penetrating traumas it is 9.1. The average PTS of the patients who
applied to another health institution after trauma is 7.1 while
the average of those who directly came to our hospital is 8.
In our study, an inverse relationship was found between PTS
and ISS with linear regression analysis method (r=-0.63).
While it was r= -0.67 in the study of Nayduch at al. (19), this
relationship was found as r= -0.74 in the study of Kaufmann
at al. (20).
While there is no relation in PTS between the children who
died and the length of hospital stay, a significant relation was
observed between the children who survived and the length
of hospital stay.
The average RTS of our patients is 9.6 (9.6±1.9). While the
average RTS of those who survived is 10.1, it is 5.7 for those
who died. None of the 6 patients with a RTS above or equal
to 11 died. While one of the 94 patients with a RTS equal to
10 died, all of the eight patients with a RTS below or equal to
five died. The lower the RTS values, the higher the mortality
rates. The average RTS for traumas caused by motor vehicle
accidents is 9.3, while the average RTS for traumas due to
falls and other reasons is 10 and 10.1 (Table 4). The average
RTS of blunt traumas is 9.5 and the average RTS of penetrating traumas is 10.2. While the average RTS is 10.5 for the
patients with chest trauma only, it is 9.2 for the patients who
have additional system injuries.
Patients with a RTS below or equal to 11 are considered to
have suffered major trauma and they need to be referred to a
trauma center (16, 20, 21). In our study the triage limit value
of RTS was determined as 10 when the ISS value was taken
as 15 and 19. When the ISS is taken as 15, the RTS’s limit
value sensitivity is 84.5 and its specificity is 43.2. When the
ISS is taken as 19, the RTS’s sensitivity is 84.7 and specificity
is 45.6. When the limit value of the RTS in the patients who
died was taken as 10, its sensitivity rises up to 100, while its
specificity reduces down to 34.1 (Table 6).
In the study conducted by Kaufmann et al. (20) where they
compared RTS and PTS, they showed it as a disadvantage
that the RTS contained only three parameters while PTS
contained six parameters and for this reason they argued that
RTS’s implementation was easier than PTS. They reported
that PTS has a significant superiority to RTS. However, when
it is taken into consideration that PGCS offers 15 different
options under three main headings and that evaluation of
mental status of children is difficult, it is revealed that RTS
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is not an easily implementable system as compared to PTS.
Eichelberger et al. (16) argued that there was not a significant
difference between RTS and PTS, and both can be optionally
implemented.

In Figure 1, an unexpected death of one patient under survival line 50 was seen, and unexpected survivals observed in
18 patients. These data are compatible with studies of other
trauma centers (12, 22, 23).

In our study, a significant relationship was detected between
RTS and PTS in the linear regression analysis. The inverse
relationship of RTS with ISS is lower than the inverse relationship of PTS with ISS.

In light of all these data, the ISS limit value was determined
as 19, and at the same value the PTS limit value was found to
be 8 and RTS’s as 10. As a result of logistic regression analysis where ISS, PTS RTS were included, while a significant
relationship was observed between ISS and RTS possible survival estimates, no association between PTS and survival was
detected. This situation suggests that ISS is the best estimate
factor giving us the best information regarding survival of a
child. ISS is calculated in hospital conditions after determining lesions of children who experienced trauma. The fact that
103 (49.5%) children with a ISS below or equal to 19, which
represents minor trauma, were referred to our clinic providing a service quality of a trauma center (two thirds of these
patients applied to another health institution after trauma)
suggests that the physicians who made the initial evaluation
were inadequate in terms of traumas.

When Spearman Rank Correlation Coefficients test was applied, a significant relationship between RTS and PGCS was
detected. While there was no relationship in the patients who
died between RTS and length of hospital stay, an inverse relationship was detected for those patients who survived. When
triage limit value of RTS is taken as 10 for ISS 15, inaccurate
negatives are 25 and inaccurate positives are 34; and when it
is taken as 8, inaccurate negatives are 30 and inaccurate positives are 18 (Table 8).
When traumas were compared according to being blunt or
penetrating and TRISS survival percentages were compared
in terms of age; it was found that the potential survival rates
of blunt traumas were lower and the average age was 7.1; the
survival rates were higher in penetrating traumas and the average was 9.3. These findings are compatible with other studies (12).
As in all scoring systems, although TRISS has been primarily
developed for adult patients, it was shown that it can also be
safely used for children (22-24). While the average TRISS for
our patients with blunt trauma is 86.6, it is 97.4 for penetrating traumas. Twenty two of our patients died as a result of
blunt trauma, only one patient died as a result of penetrating
trauma. So, we can say that the 75.3 average of TRISS-P of
only one patient who died as a result of penetrating trauma
does not have much significance.

In our study, although RTS is superior to PTS in terms of
determining triage, it is a fact that there is no significant
difference. This situation shows that both scoring systems
can be safely used for triage depending on the user’s choice.
Among the systems that are used today, ISS is the best scoring system that predicts the length of hospital stay of the
patients who survive. ISS and NISS do not have superiority
to each other. Although RTS was found to be the best system in determining triage, PTS can also be safely applied to
trauma patients. In our study, trauma scoring systems based
on ISS, PTS and RTS values were found to be important
measurement tools to determine triage of patients, ensuring that they receive appropriate treatment in an appropriate
place quickly.
The results show that widespread of the use of TSS in our hospital as well as other healthcare facilities will bring significant
advantages for trauma victims and healthcare professionals
working in this field.

Conclusion
No scoring system is perfect in terms of evaluation of children
with chest trauma. However, with data obtained from trauma
children, scoring systems with higher sensitivity and specificity can be developed in the future.
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Figure 1 . TRISS profile of our patients
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