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INTRODUCTION

Abstract

Injuries due to road traffic accidents (RTAs) and their associated morbidity
and mortality constitute a major health problem in the Kingdom of Saudi
Arabia (KSA) and worldwide. This study aims to investigate the frequency,
pattern and mortality of chest injuries among victims of RTAs in a tertiary
hospital in Tabuk City in Northwest Saudi Arabia. This is a retrospective,
descriptive hospital-based study conducted at King Khalid Hospital in
Tabuk City between 2010 and 2015. The records of all patients who were
involved in RTAs and sustained chest injuries and who were admitted to the
hospital were retrieved. The pattern of chest injuries and their associated
injuries in addition to the demographic features of the patients were
determined. The study involved 378 patients most of whom were males who
constituted 85.4% (male: female ratio = 5.9:1). Young patients (< 40 years)
were 274 (72.5%) while elderly patients (>40 years) were 104 (27.5%). Rib
fracture was the predominant type of chest injury observed in 274 patients
representing 64.6%. Limb injury was the most common associated injury
(35.2%). Most of the patients were admitted to the general ward (71.1%),
most of them have stayed in the hospital for a week or less (57.7%) and
most of them were discharged safely (57.7%) while 18 patients have died
(4.8%). Associated injuries were commonly encountered with many types of
chest injuries and have affected males more significantly than females
(57.1% versus 7.75 respectively, P-value=0.04). Thoracic vertebral injury,
pneumothorax and lung contusion were noted more significantly in young
patients than in their elderly counterparts (P-value= 0.032, 0.035, 0.047
respectively). Chest injuries among victims of RTAs is frequently
encountered in Tabuk City. The pattern of these injuries and their associated
extra thoracic injuries is similar to other regions in the KSA.
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Road traffic accidents (RTAs) and their associated 2015; Bendak, 2011; Al-Zahrani et al, 1994). The World
injuries and mortality are among the challenging Health Organization (WHO) has estimated that 1.25
problems that face the health sectors in the Kingdom of million people die each year due to RTAs which is
Saudi Arabia (KSA) and all over the globe (Mohan et al, expected also to be the 7" leading cause of death in



2030 (WHO, 2016). In a large-scale study of the trauma
registry at King Abdu-Aziz Medical City in Riyadh, RTAs
accounted for 52% of all traumatic injuries, which was
higher than the reported incidence in other developing
countries like India, Iran and Oman (Alghanam et al,
2014). It has been estimated that one person is killed and
four are injured every hour due to these accidents and
most of those victims are in their top ages of productive
life, reflecting the economic impact of this problem beside
its health effects (Mansuri et al, 2015; Ainy et al, 2015;
Nofal et al, 1997; Khan et al, 2014; Elshinnawey, 2008).
Having said that, it should be mentioned that RTAs is still
a major cause of morbidity and mortality even among the
elderly population (Etehad, 2015; Jean et al, 2004). Al-
Ghamdi (1996) in his comprehensive assessment of
RTAs in KSA, has indicated that Saudi Arabia is ranked
25" among 40 countries regarding the fatality rate of
these accidents. Ansari et al (2000) have indicated that
the ratio of accident to injuries in KSA was 8:6 in
comparison to the corresponding international rate of 8:1,
and the ratio of accident to death is 32:1 in comparison to
283:1 in the USA. These figures obviously reflect the
severity and seriousness of RTAs in Saudi Arabia. The
pattern of increased frequency and mortality related to
RTAs seems consistent among most of the regions in
KSA (AL-Zahrani et al, 1994; Khan et al, 2010; Barrimah
et al, 2012; AL-Shehri et al, 2008). The trend of rise in the
frequency of RTAs observed in KSA in the last decades
is attributed to the expansion in the construction of roads
and increased number of vehicles, which was not
paralleled by an adequate rise in the attitude and
2ehavior of vehicle drivers (Bendak et al, 2011; AL-
Zahrani et al, 1994; Mansuri, 2015; Ansari et al, 2000;
BaHammam et al, 2014; Ofosu, et al, 1988).

Chest trauma is among the serious injuries in victims
of road traffic accidents. Batouk and his colleagues
(1998) have studied 574 patients who arrived dead to
Asir central hospital of whom 52.8% was related to RTAs.
Most of them were young males (mean age: 21-39 years,
male to female ratio: 14:1) and head and neck, and chest
injuries were the most frequently reported ones. Similar
results were also reported by studies in the UK and India
(Murkey et al, 2012; Ankarath et al, 2002). Al-Saigh et al
(1999) have found that 62% of chest injuries among
children presented to King Fahad Hospital in Al-Madinah
were due to RTAs. They have also concluded that rib
fractures were the most common thoracic injury while
head and neck injuries were the most common
associated injuries. Al-Shammariet al (2009) have indic-
ated that 3.7% of pedestrians, who were involved in
collision with motor vehicles in Riyadh, have sustained
chest injuries. A similar study in China on pedestrian
collisions with cars has pointed that thoracic injuries were
the second most common cause of death (Zhao et al,
2014). Chest trauma due to RTAs accounted for 20% of
all trauma cases admission in the state of Qatar
according to EI-Menyar and his colleagues (2016), and
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67.7% and 12.2% of all RTA injuries in two studies in
Singapore (Jean et al, 2004; Wong et al, 2002).
Pulmonary contusion was the most common type of
chest injury identified in their series followed by rib
fractures. They have also asserted that head injury was
the commonest associated injury and tends to increase
the mortality significantly among their patients (Al-Menyar
et al, 2016; Jean et al, 2004). In a study in Damascus,
Syria, RTAs were responsible for 33% of all chest trauma
and rib fracture was the commonest form of injury
identified (34%). Associated injuries were present in 35%
of those patients, which have mainly involved the head
and extremities (Al-Koudmani et al, 2012). Similar results
were also reported from India (Choudhary et al, 2015).
Chest injuries were also among the commonest injuries
reported in the elderly population (Etehad et al, 2015;
Nagata et al, 2010; Abou-Raya et al, 2009).

This study aims to investigate the frequency and
mortality rate of chest injuries among victims of road
traffic accidents in a tertiary hospital in Tabuk City in
Northwest Saudi Arabia. There are no published results
of chest injuries among RTA patients in this part of the
kingdom, which is observed to have a relatively high rate
of RTAs. Most of the data regarding RTAs come from
police records where usually there is no indication to the
resultant injuries. Provision of data regarding the pattern,
frequency and consequences of this kind of injuries
would bring it to the awareness of the public and
authorities and set the stage for the implementation of
suitable strategies to improve its outcome.

Patients and Methods:

This is a retrospective, descriptive hospital-based
study conducted at King Khalid Hospital in the city of
Tabuk in North West Saudi Arabia. All patients who were
involved in major RTAs and admitted to the hospital with
chest injury between 2010 and 2015 were included.
Those who sustained minor injuries and/or arrived dead
to the hospital were not included in the study. Type and
frequency of chest injuries, their associated injuries and
length of hospital stay, treatment applied, mortality and
the demographic features of the patients were retrieved
and transferred to the study questionnaire. Data was
analyzed using the SPSS computer software (SPSS Inc.
Chicago, lllinois) version 16. Descriptive and correlation
studies were done to highlight the results and
significance of the relevant results was tested using the
T-test. The ethical committee at King Salman Armed
Forces Hospital in the North West region of Saudi Arabia
has issued an ethical approval for the conduction of the
study.

RESULTS

The study involved 378 patients, 323 of them were males
(85.4%) while females were 55 (14.6%). Male to female
ratio is 5.9:1. Patients who were 40 years of age or
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Table 1. Type and
associated injuries (N=378)

frequency

of chest injuries and their

No. Injury Frequency Percentage

1. Chest injuries:

1. Rib fracture 244 64.6%

2. Thoracic vertebrae 157 41.5%

3. hemothorax 100 26.5%

4. Simple pneumothorax 86 22.8%

5. Lung contusion 76 20.1%

6. Sternal fracture 13 3.4%

7. Flail segment 10 2.6%

8. Cardiac tamponade 2 0.5%

2. Associated injuries:

1. Limbs 133 35.2%

2. Head 121 32.0%

3. Spine 48 12.7%

4. Pelvis 27 7.1%

5. Abdomen 26 6.9%

6. Neck 12 3.2%

7. Others 2 0.5%
Table2. Operative treatment, hospital stay and fate of the

patients (N=378):

No. Parameter Frequency Percentage

1. Operative treatment:

1. Tube thoracostomy 112 74.7%

2. Fixation of thoracic 37 24.7%

vertebrae

3. Thoracotomy 1 0.6%

4. Total 150 100%

2. Hospital stay:

1. One week or less 218 57.7%

2. Two to three weeks 94 24.9%

3. More than one month 66 17.5%

4. Total 378 100%

3. Fate of the patients:

1. Discharged 266 70.4%

2. Referred 55 14.6

3. Died 18 4.8

4. Discharged against 38 10.1%
medical advice

5. Total 378 100%

younger than that were 274 (72.5%) while those older
than 40 years were 104 (27.5%). Rib fracture(s) was the
most common type of chest injury occurred in 244
patients representing 64.6% and limb injury/fracture was
the most common recognized associated injury (35.2%)
as shown in table (1). 271 patients (71.1%) were
admitted to the general ward while 107 patients (28.3%)
were admitted to the intensive care unit. Operative
treatment for the chest injuries was underwent in 150
patients (39.7%), most of the patients (57.7%) have
stayed in the hospital for a week or less and most of them
were discharged safely from the hospital (70.4%), while
18 patients have died giving rise to a mortality rate of

4.8% as shown in table (2). Table (3) shows the
correlation between the type of chest injury and gender
on one hand and with the age group on the other hand.
No statistically significant difference was observed
regarding the distribution of the type of chest injury in
males and females. On the other hand, thoracic vertebral
injury, pneumothorax and lung contusion tend to affect
younger patients significantly more than their elderly
counterparts (P-value= 0.032, 0.035, 0.047 respectively)
as shown in table (3). Correlation between the tendency
of associated injuries to occur with the different types of
chest injuries is shown in table (4). Most of the chest
injuries identified tend to be associated with injuries in
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Table 3. Correlation between the type of chest injuries and the age and gender of
patients (N=378)
. Males Females
N®- cheEs Imjuny Frequency Percentage Frequency Percentage Foralme
1. Rib fracture 212 56.1% 32 8.5% 0.285
2. Thoracic
vertebrae 129 34.1% 28 7.4% 0.127
3. Flail segment 10 2.6% 0 0 0.186
4. Hemothorax 88 23.3% 12 3.2 0.399
5. Pneumothorax 77 20.4% 2.4% 0.222
6. Lung
contusion 67 17.7% 2.4% 0.454
7 fSte'”a' 11 2.9% 2 0.5% 0.931
racture
8. Cardiac 2 0.5% 0 0 0.558
tamponade
No. Vel < 40 years > 40 years
Glneai Imjuny Frequency Percentage Frequency Percentage Fmalne
1. Rib fracture 166 43.9% 78 20.6% 0.09
2 Thoracic 123 32.5% 34 9.0% 0.032
vertebrae
3. Hemothorax 75 19.8% 25 6.6 % 0.512
4. Pneumothorax 70 18.5% 16 4.2% 0.035
5 Lung 62 16.4% 14 3.7% 0.047
contusion
6. fSte'”a' 10 2.6% 3 0.8% 0.715
racture
7. Flail segment 1.3% 5 1.3% 0.107
8. Cardiac 0.5% 0 0 0.385

tamponade

Table 4. Correlation between the associated
the different types of chest injury (N=378):

injuries and

Associated injury

No. Injury Yes No P-value
1. Rib fracture 173 71 0.001
(45.8%) (18.8%)
2. Thoracic 85 72 0.000
vertebrae (22.5%) (19.0%)
3. Hemothorax 79 21 0.001
(20.9%) (5.6%)
4. Pneumothorax 68 18 0.002
(18.0%) (4.8%)
5. Lung contusion 58 18 0.019
(15.3%) (4.8%)
6. Sternal fracture 6 (1.6%) 7 (1.9%) 0.152
7. Flail segment 5 (1.3%) 5 (1.3%) 0.320
8. Cardiac 1 (0.3%) 1 (0.3%) 0.656
tamponade
other parts of the body. It was also found that associated DISCUSSION

injuries inflict males (57.1%) more significantly than
females (7.7%) (P=0.04) while no difference was found in
their frequency between young and elderly patients
(P=0.192). The maximum number of accidents have
occurred in Ramadan (14%) followed by Shawwal
(11.1%) Sha’ban (10.1%) and Thulhijja (9.8%).

Chest injuries among victims of RTAs have reported
frequently to the institute in which the study was
conducted. Although the data is emerging from a single
hospital, it has some reflection on the high incidence and
seriousness of RTAs that is documented in other studies
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(Alghnam et al, 2014; Jha et al, 2003). Batouk et al
(1996) and Al-Saigh et al (1999)have already proved the
commonality of chest injuries among the patients in their
series. In consistency with results in Tabuk, other regions
of the Kingdom, regionally and worldwide, chest injuries
have inflicted males much more than females most of
whom were forty years of age or younger (AL-Zahrani et
al, 1994;Alghnamet al, 2014; Mansuri et al, 2015; Khan et
al, 2010; Etehad et al, 2015; Barrimah et al, 2012; El-
Menyar et al, 2016; Choudhary et al, 2015; Jha et al,
2003; Issa, 2016; Singh et al, 2014; Hamadeh et al,
2013; Pikoulis et al, 2006; Parreira et al, 2012).
Moreover, injuries tend to be more severe in males than
in females, particularly the young, which agree with the
findings of some studies in the kingdom and other
countries (Ansari et al, 2012; Batouk et al, 1996; AL-
Shammari et al, 2009; Slesak et al, 2015). This is
explained by two findings; first, some serious chest
injuries  (vertebral fractures, lung contusion and
pneumothorax) tend to affect mainly young males, which
could also clue the high magnitude of force incurred in
these accidents. Exceeding speed limits is a major cause
of RTAs in Saudi Arabia and it could subject victims to
violent force that could result into serious injuries (Al-
Ghamdi, 1996; AL-Shammari et al, 2009). Second,
associated injuries, which can cause significant morbidity
and mortality (Batouk et al, 1996; El-Menyar et al, 2016),
affect males more significantly than females, who tend
also to be young (Mayou et al, 2003). Despite its
importance, the severity of injuries among the patients in
this study was not assessed using standardized injury
scores, for example the Injury Severity Score (ISS) and
the Abbreviated Injury Scale (AlS) (Nagata et al, 2010;
Parkinson et al, 2014) and this need to be considered in
future studies in the area. Al-Koudmani et al (2012) have
pointed to a link between extra-thoracic injuries in chest
trauma and the severity of RTAs implied by the number
of ribs fractured. Legislations that prohibit car driving by
females and the frequent involvement of young males in
outdoor activities may explain these results as has been
highlighted by Issa (2016) in his study in Tabuk city, and
others (Murkey et al, 2012). Nevertheless, these findings
should furtherly raise vigilance to the tendency of these
injuries to affect people at the ages of their maximum
productive life and the implication of that on the economic
growth and prosperity of the country.

Rib fracture (single or multiple) was the commonest
type of chest injury identified in this study as was also
shown by Al-Saigh et al (1999) in KSA and Al-Koudmani
et al (2012) in Syria and Mezue et al (2012) in Nigeria.
However, El-Menyar et al (2016) have found that lung
contusion was the commonest thoracic injury, and have
concluded a higher frequency of intrathoracic injuries
than chest wall injuries among RTA victims in Qatar.
Ankarath and his colleagues (2002) have also declared
that lung contusion was the predominant type of chest
injury in their series in the UK. These differences in the

dominance of intrathoracic and chest wall injuries were
attributed to the severity of injury and the position of the
victim during the accident (driver, passenger, cyclist or
pedestrian) as has been proved by studies in the UK
(Ankarath et al, 2002; Mayou et al, 2003). In this study,
almost two thirds of the patients have sustained an
associated injury in another part of their bodies in
addition to the chest. That was mainly in the limbs and
the head, which could be explained in view of the results
of similar studies in other regions of KSA and worldwide
which have found that the extremities and the head and
neck were the most frequently injured parts of the body
(Mansuri et al, 2015; Khan et al, 2010; Batouk et al,
1996; Ankarath et al, 2002; Al-Saigh et al, 1999; Al-
Koudmani et al, 2012; Choudhary et al, 2015; Jha et al,
2003; Singh et al, 2014; Pikoulis et al, 2006; Garg et al,
2006; Wong et al, 2002). The high frequency of spinal
injuries noted in this study may be related to the high rate
of disabilities recognized among victims of RTAs in Al-
Taif city in Saudi Arabia by AL-Shehri and his colleagues
(2008) where chest injuries were also common. In
addition, the mortality rate of 4.8% in this study could be
linked to the findings of Alghnam et al (2015) (32.8%) and
Barrimah et al (2012) who have pointed to an increased
mortality due to RTA injuries in general among Saudi
population. Altogether, these findings reflect the
seriousness of injuries sustained by victims of RTAs in
Tabuk, in line with what has already been affirmed by
previous studies in KSA (Al-Ghamdi, 1996; Ansari et al,
2000). Unfortunately, data regarding the nature of the
accidents (vehicle crashes and turnover, vehicle to
pedestrian, drivers or front- or back-seat passengers,
restrained or unrestrained vehicle occupants) were not
available in the patients records. Provision of such data
would delineate the circumstances that have resulted into
these injuries and allow solid conclusion to be made out
(Al-Ghamdi, 1996; Barrimah et al, 2012; EI-Menyar et al,
2016). The relevant authorities and public organizations
can in turn use these results to enlighten the community
about the problem and set suitable strategies to prevent it
or at least alleviate its consequences (Mohanet al, 2015;
Issa, 2016; Parreira et al, 2012). In this regard, we
advocate the constitution of an RTA registry that
combines data from hospital and police records to
provide a detailed description of the accident in relation to
the findings documented by health care givers (Hamadeh
et al, 2013; Slesak et al, 2015).

Finally, it was noted that the maximum number of
accidents in this study has occurred in the holy month of
Ramadan followed by Shawwal. A similar finding was
indicated by the records of the trauma registry at King
Abdu-Aziz Medical City in Riyadh (Alghnam et al, 2014).
Seasonal variations in the incidence of car accidents
have been recognized by some studies in Saudi
Arabia and worldwide (Nofal et al, 1997; Khan et al,
2010; Singh et al, 2014; Pikoulis et al, 2006; Slesak et al,
2015). These are attributed to the increased traffic



movement observed in some seasons like Haj, Omrah,
holidays and festivals; probably Ramadan witnesses
such an increased traffic movement similarly. However,
other studies did not find any relation between RTAs and
a particular month of the year (AL-Zahrani et al, 1994;
Etehad et al, 2015; Alnasser et al, 2012). In any way, the
authorities should endeavor to spend some extra effort in
monitoring streets during times of the year in which
people use roads excessively.

Limitations

The study is limited by lack of some essential information
regarding the nature of the accidents and the
circumstances of the passengers during it that could have
provided more insight on the problem and help formulate
plans to combat it. Patients with chest injuries who
arrived dead to the hospital, died in the emergency room
or have minor chest trauma and were not admitted to the
hospital were not included in the study because we could
not retrieve their data from the Emergency Department.
Therefore, the actual number of RTA victims with chest
injuries could be higher than what is reported. Another
limitation is that the data is coming from a single hospital
and that will not produce a wide picture of the problem
that is representative of the whole region. Therefore, we
recommend involving the districts as well as the main
referral hospitals in Tabuk region in future studies.

CONCLUSION

Chest injuries among victims of RTAs and their related
morbidity and mortality is common in Tabuk City. The
pattern of these injuries and their associated extra
thoracic injuries is similar to other regions in KSA. Young
males are the mainly affected group of population in
which sustained injuries tend to be severe too. Seasonal
variations in the frequency of RTAs exist in this area like
other regions in the kingdom and needs to be considered
by the responsible authorities working to fight the
problem. There is a need to improve the reporting system
of RTAs, and we suggest establishing a trauma registry
that combines data from hospitals and police records to
provide detailed information that would help to devise
appropriate strategies and actions to alleviate the
problem and its consequences.
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