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INTRODUCTION

Traumas are major causes of morbidity and mortality(1). In 
addition to spine injuries detected in 23.2% of post-trauma 
cases, 4.4% of patients had thoracic or lumbar vertebral 
fractures(2,3). Injury to the spine does not always develop as 
an isolated trauma. An injury to the adjacent organs, which 
can cause life-threatening complications, increases the 
complexity of the trauma of this region(4). Approximately 65% of 
thoracolumbar fractures are caused by motor vehicle accidents 
and falls from height, while others are due to blows and sports 
injuries(5). Spine injuries caused by a high-energy trauma are 
accompanied by serious tissue injuries, such as rib fractures, 
pneumothorax, hemothorax, hemopericardium, diaphragmatic 
rupture, and major vascular injury(6,7). However, pulmonary 
complications are often responsible for the morbidity and 
mortality in these cases(8). Time is critical in managing the injury 
because there is a high risk of developing one or more life-

threatening complications(9). This study aimed to evaluate the 
relationship between spinal injury and chest damage as well 
as its significance by analyzing chest injuries accompanying 
severe blunt spinal trauma.

MATERIALS AND METHODS

The present study was conducted between October 2017 and 
October 2020 at the Faculty of Medicine, Çanakkale Onsekiz 
Mart University. Ethical approval was obtained from the 
Çanakkale Onsekiz Mart University local ethics committee 
(IRB number: 2021-01, date: 05.02.2021). Medical records of 
88 patients, who were admitted because of severe blunt spinal 
trauma between October 2017 and October 2020 and whose 
follow-up and treatment were performed by the authors, 
were reviewed. A total of 17 patients with incomplete medical 
data and 16 patients who were presented with penetrating 
trauma were excluded from the study (Figure 1). The National 
Emergency X-Radiography Utilization Study method was used 
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in the management of the patients admitted to our hospital 
(Figure 2)(10).
Fractures were categorized as per the following spinal regions: 
Cervical (C1-C7), thoracic (T1-T12), and lumbar (L1-L5). The 
demographic data (age and gender) of the patients, type of 
injury (falls from height, in-vehicle traffic accidents, blows, non-
vehicle traffic accidents, motorcycle accidents), spinal injuries, 
accompanying thoracic injuries, and length of hospital stay 
were analyzed. The spinal fracture type, posterior ligamentous 
complex integrity, injury morphology and neurological status 
were evaluated using the thoracolumbar İnjury classification 
and severity score(11). The abbreviated injury scale (AIS) was 
used to evaluate injuries in the chest area. AIS grades the type 
and severity of the injury and indicates whether an injury in a 
particular anatomical region is life-threatening(12). Injuries were 
scored as minor (AIS 1 or 2) or severe (AIS>2) as per the AIS 
scale. Cases were evaluated using examination results, spinal 
and spinopelvic bidirectional radiographs, and computed 
tomography (CT) scans covering the entire spine and thorax 
region. Imaging modalities were supported by thoracolumbar 
magnetic resonance imaging (MRI) when there was an 
unspecified ligamentous injury in CT images or a neurological 

loss(13). The blood analysis protocol routinely used in trauma 
was applied to all cases.

Statistical Analysis

Descriptive statistics, such as percentages, mean, and standard 
deviation, which present the demographic distribution of cases, 
were calculated. The Kolmogorov-Smirnov normality test was 
used to decide on the application of a parametric or non-
parametric test for the comparison of continuous variables. 
The Kruskal-Wallis test was used in the comparison analysis 
of continuous data of the groups. The relationship between 
categorical variables was analyzed using the crosstab and chi-
square tests. When the expected frequencies in most of the cells 
in the chi-square and crosstab tests were p<0.05, the Fisher’s 
exact chi-square test result was considered. The one-sample 
Kolmogorov-Smirnov test was used to examine a significant 
difference in a single sample.

RESULTS

Data of a total of 55 cases [30 (54.5%) male and 25 (45.5%) 
female] were included in the study. The mean age was 
58±15.8 (range; 22-89, Table 1). Falling from height was the 
most common cause of trauma in 32 cases (58.2%) and was 
significantly more frequent than other causes such as traffic 
accident, assault, non-vehicle traffic accident, motorcycle 
accident (p<0.001, Table 2).
The cause of trauma in 17 (60.7%) cases aged >60 years and 
in 15 (46.9%) cases aged <59 was falling from height. There 
was no statistically significant relationship between the cause 
of injury and age (p=0.670). Of the severe blunt spinal trauma 
cases included in the study, 38 (69.1%) had spinal fractures and 
17 (30.9%) had ligament and other soft tissue damage (Figure 3). 
Spinal fractures in the thoracic (n=28; 50.9 frequent compared 
to cervical and lumbar regions (p<0.001). When considering 

Table 1. Demographic distribution of the cases

n %

Sex
Female 25 45.5

Male 30 54.5

Age
20-59 47 49.1

60 and above 28 50.9

Spinal fracture 
presence and level

No fractures 17 30.9

Cervical 2 3.6

Thoracal 28 50.9

Lumbar 8 14.5

Presence of thoracic 
injury

None 22 40.0

Chest 10 18.2

Severe chest 23 41.8

Presence and severity 
of neurological loss

No deficit 34 61.8

Quadriplegia 1 1.8

Paraplegia 1 1.8

Partial deficit 19 34.5

Figure 1. Study flow chart

Figure 2. National Emergency X-Radiography Utilization Study 
method
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the distribution of chest injury cases according to the levels 
of spinal fracture, cases with thoracic vertebral fractures had 
more severe chest damage, although this difference was not 
statistically significant (p=0.110). After neurological evaluation, 
our cases mostly had a partial neurological deficiency (n=19; 
34.5%), and there was a significant difference between the 
neurological loss levels of different groups (p<0.001; Table 1).
Spinal fractures were significantly more common in severe 
chest injuries (p<0.05). Cases with spinal fractures and severe 
chest injuries were significantly higher than those with 
severe chest injuries but without any spinal fractures (p<0.05). 
However, cases with severe chest injuries (AIS 3) were higher 
than cases with minor chest injuries (AIS 1 or 2) among 
cases with spinal fractures (p<0.05) (Table 3). Thoracic spinal 
fractures were more common in women (n=18; 85.7%), but 
the difference from men (n=10; 58.8%) was not statistically 
significant (p=0.132). Likewise, severe chest injury rates were 
higher in women (n=9; 39.1%) than men (n=14; 69.1%), but this 
difference was not statistically significant (p=0.225). When all 
thoracic injuries were evaluated, rib fractures (n=10; 30.3%) 
and pulmonary contusions (n=6; 18.2%) were observed most 
frequently. A significant difference was found between the 
frequency of rib fractures and other chest injuries (p<0.05). By 

contrast, clavicle fracture in six cases and sternum fracture in 
two cases accompanied other injuries (Table 4).
The follow-up and treatment of 51 (92.7%) cases were performed 
by hospitalization, and the mean length of hospital stay was 
4.5±3.4 days (range, 0-15). Four (7.3%) patients with ligament 
injury and/or an isolated rib fracture in the spinal region and 
without any complications, which would prevent their daily 
activities, were followed up and treated in an outpatient 
setting. Patients with chest injuries had a longer hospital stay 
than patients without any chest injury, and the prolongation of 
this period was statistically significant (p<0.001).

DISCUSSION

Each year, between 250,000 and 500,000 people worldwide 
suffer from spinal cord injuries(14). Spinal fractures occur in 
4.4% of patients with general trauma and are particularly 
frequent in the thoracolumbar region(15). The etiology of >90% 
of spinal injuries include traffic accidents, violence, sports, 
falls and similar trauma(14). The rib cage provides an important 
biomechanical protection to the thoracic spine. Therefore, 
an injury to the thoracic spine means that the cause was a 
high-energy trauma. Thoracic and lumbar spine fractures are 
caused by a combination of trauma-producing vectors of force 
approaching from different directions. Injuries to the upper Table 2. Demographic distribution of trauma mechanisms

Trauma mechanism n %
Falling from height 32a 58.2

Traffic accident 16 29.1

Assault 4 7.3

Non-vehicle traffic accident 2 3.6

Motorcycle accident 1 1.8

The difference was found to be statistically significant when 
“a” was compared with the others. Chi-square, One-Sample 
Kolmogorov-Smirnov test was applied and p<0.001 value was 
considered significant

Figure 3. Radiological images obtained in the early post-traumatic 
period. a) Magnetic resonance image of the sagittal thoracic region 
made with FSE STIR sequence technique. The area of the hemotho-
rax is shown by the white filled arrow, and the ligament tears and 
edema area in the thoracic spine area are shown by the black filled 
arrow. b) Image obtained by computed tomography of the thoracic 
region. Hemothorax, pulmonary contusion areas and fractured ribs 
are observed in the area indicated by the black filled arrow

Table 3. The relationship between the presence of a fracture 
in the spine and the severity of the thoracic injury

Severity of thoracic injury
Vertebrae fracture Mild Severe

Yes 2 (12.5%)αγ 14 (87.5%)αβ

No 8 (47.1%)γδ 9 (52.9%)βδ

Total 10 23
There is a significant difference between both “α”, both “β”, and both 
“γ” marked cells (p<0.05). It was seen that the difference between the 
cells marked with “δ” was not significant (p>0.05). Crosstabs, Pearson 
chi-square test was applied and p<0.05 was considered statistically 
significant

Table 4. Anatomical distribution of injuries in the thoracic 
region

Injured thoracic region n=33 %
Rib fracture 10a 30.3

Pulmonary contusion 6 18.2

Pneumothorax 2 6.1

Hemothorax 1 3.0

Rib fracture with hemothorax 3 12.1

Rib fracture with pneumothorax 4 15.2

Rib fracture with pulmonary contusion 3 9.1

Multiple rib fractures 2 6.1
Cases with more than one thoracic injury were included. The difference 
was found to be statistically significant when “a” was compared with 
the others. chi-square, One-Sample Kolmogorov-Smirnov test was 
applied p<0.05 was considered statistically significant
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or middle thoracic spine are often caused by a high-energy 
trauma, such as a motor vehicle accident(16). In our study, falling 
from height was the most common cause of trauma with 32 
(58.2%) cases, and it was significantly higher than other causes 
of trauma (p<0.001). Because agricultural activities are intense 
in the area where our hospital is located, falling from trees 
during harvests are common. Older adults presenting with 
trauma should be examined in more detail because the risk 
of spinal fractures increases with older age. These patients 
are particularly susceptible to traumatic spinal injury because 
of many factors, such as changes in bone quality with aging, 
medications, and increased prevalence of spinal stenosis and 
spinal diseases. Because of the increased risk of fractures, the 
rate of complications is higher in traumas suffered by older 
adults. Tissue damage due to trauma increases with age(17). 
Adults aged >60 years suffer from graver spinal injuries than 
younger patients. In older adults, traumas due to falls from 
height occur more often, and fracture formation is the result 
of an age-related decrease in the load-bearing capacity of the 
bone. Because 50.9% of our cases were aged ≥60 years, the 
frequency of thoracic injuries accompanying spinal fractures 
was quite high in our study.
A chest tissue injury missed by radiographic and physical 
examinations may lead to permanent physiological and 
neurological losses in patients(16,18). To prevent such situations, 
it is necessary to use trauma algorithms and investigate 
carefully whether there is a chest injury in patients with spinal 
fractures, as demonstrated in our study. Damages to the spinal 
cord, soft tissues, and ligaments, that developed after spinal 
trauma, were detected by patient MRIs. This imaging method 
is extremely helpful in detecting damage to the intervertebral 
discs, ligaments, vascular structures, and the spinal cord, and 
for making differential diagnosis(16,19). Some studies examined 
injuries accompanying spinal fractures and reported that 
extremity and cranial injuries were common(20,21). However, it is 
well known that damage to the spine, ribs, and intrathoracic 
structures is frequently overlooked. Rib fractures are a highly 
painful and disabling type of injury commonly observed 
among trauma patients, and many studies have shown that the 
unexpected frequency of rib fractures has a negative impact 
on patients(22,23). Leucht et al.(20) reported that thoracic injuries 
accompanied 18.5% of patients with spinal fractures and was 
the third most common injury accompanying vertebral fractures. 
Rib fractures are usually associated with pulmonary contusions 
that significantly increase pulmonary morbidity in patients 
with multiple traumas(24,25). Thoracic pathologies accompanying 
vertebral fracture cases included in our study were mostly rib 
fractures and pulmonary contusions. In severe spinal trauma, 
the thoracic spine is affected more, and the fracture risk is 
higher than in the other spinal regions(26). Likewise, in our study, 
thoracic fracture was significantly higher than cervical and 
lumbar (p<0.001).  Neurological involvement following trauma 
in our cases was mostly at the level of partial neurological 
deficit (n=19; 34.5%; p<0.001).

Patients with stable thoracolumbar fracture without 
neurological loss and who are treated conservatively show 
better results than surgically treated patients(27). We applied 
conservative methods to the patients with a partial neurological 
loss in our study, and no additional neurological loss developed 
during follow-up. The length of hospital stay was particularly 
prolonged in patients aged >50 years with multiple traumas 
accompanied by chest injuries(28). In our study, 33 patients who 
were followed up for chest injuries, stayed in the hospital 
longer than patients without any chest injury (p<0.001).

Study Limitations

Our study has some limitations: The study was retrospective 
in nature and the number of cases was small. By contrast, 
we believe that the study provides valuable clinical data, 
particularly to emergency service providers, by contributing to 
the reduction of morbidity and mortality in such cases.

CONCLUSION

Chest injuries, which are the most important complications 
that accompany spinal injuries and threaten life, should be 
considered primarily in patients with multiple traumas. This 
risk is further increased in cases with thoracic spinal fractures. 
Coexistence of spine and chest injuries increases in the elderly 
patient group, especially in cases of falling from height. In our 
study, we concluded that the majority of injuries in the spine 
were thoracic vertebral fractures and these cases had a high 
risk of neurological loss. Imaging techniques, such as MRI and 
CT, should be among the diagnostic and follow-up modalities 
in addition to clinical evaluation in accordance with trauma 
protocols for diagnosing pulmonary and vascular complications 
as well as thoracic wall pathologies.
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