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ABSTRACT

In this study, it was aimed to determine the accompanying organ injuries and their frequencies in trauma patients
diagnosed with vertebral fracture in the emergency department.

In this study, trauma patients aged 18 years and older and with at least one vertebral corpus fracture who applied to the
Emergency Department of Hafsa Sultan Hospital of Manisa Celal Bayar University Faculty of Medicine between January
2016 and December 2020 were retrospectively analyzed. In addition to vertebral fractures, the mechanism of trauma,
accompanying organ injuries, the intervention and the prognosis of the patients were examined.

Of the patients, %72 were male and the mean age was 46,07. The two most common trauma mechanisms causing vertebral
fracture were falling from height and traffic accident. The vertebral region most affected by trauma was the thoracolumbar
(28.7%) region. Compression fracture was detected in 52% of the patients, and burst fracture was detected in 19,3% of the
patients. Neurological deficit was observed in 8% of the patients, and death in 3,4%. Thoracic injuries were detected in
41.3% of the patients, and extremity injuries in 26%, and these were the most common injuries accompanying vertebral
fractures. In our study, concomitant cranial and maxillofacial injuries in cervical vertebral fractures and concomitant
thoracic injuries in thoracic vertebral fractures were found to be significantly higher.

Traffic accidents and falling from a height were determined as the two most common causes of vertebral fracture and were
thought to be preventable causes. In addition, although distant traumas accompanied the affected vertebral region in

vertebral fractures, it was observed that traumas of nearby structures were more common in general.
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Introduction

The incidence of high-energy trauma is
progressively increasing because of technological
advancements and increased rates of traffic
accidents. While these traumas are among the
leading causes of particularly early-age mortality,
they also cause mental, social, and economic
problems because of individuals’ irreversible
disabilities (1,2).

Trauma is the first cause of mortality in the
population aged under 40 years, whereas it has the
fourth row among the causes of mortalities
occurring at 40 years of age and over (3). The high
mortality rate in multiple traumas draws attention
to these traumas. The most common cause of
multiple traumas is traffic accidents, followed by
falling from height and gunshot wounds. Even
though at least two body parts among the head
and neck, thorax, abdomen, and extremities are
required to name a trauma as multiple trauma, the

development of fractures in more than one long
bone is also included in the description of multi-
trauma. Patients with multiple traumas are at
significant risk of morbidity and mortality, and
vertebral fractures can be incredibly challenging
for physicians and patients in this group (4).
Because vertebral fractures occur due to exposure
to high-energy trauma, accompanying organ
injuries are common. For this reason, in vertebral
fractures, the patient’s meticulous examination
and additional imaging methods are necessary
regarding adjacent or further organ injuries (5).

In this study we aimed to determine the
concurrent organ injury types and their
frequencies in trauma patients diagnosed with
vertebral fractures.

Material and Method

Study design: This retrospective study involved
patients aged 18 years or over, diagnosed with at
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least one vertebral corpus fracture, and were
admitted to the Emergency Service of Hafsa
Sultan Hospital in Manisa Celal Bayar University,
Faculty of Medicine, between January 2016 and
December 2020.

The study’s recorded parameters were age,
gender, the trauma mechanism, location of the
vertebra exposed to trauma, the type of vertebral
fracture, Iinjuries accompanying the vertebral
fracture, the status of neurological deficit
development, the type of surgical intervention,
and outcome of the patients.

The inclusion criteria were the patient’s age older
than 18 years, the diagnosis of vertebral corpus
fracture, and no missing data. The exclusion
criteria were the age younger than 18 years, the

diagnosis of transverse and spinous process
fractures, and the presence of missing data.
Ethical Issues and Permissions: The Ethics

Committee for Non-interventional Clinical Studies
in Manisa Celal Bayar University, Faculty of
Medicine approved the study (Decision #
20.478.486, dated: November 11, 2020). The study
data was only used for scientific research, and the
patients’ descriptive characteristics were shared
neither in the research report nor with third
parties and institutions.

Statistical Analysis: The SPSS 21.0 software
package performed the study’s statistical analyzes.
The categorical variables were presented as
numbers and percentages, whereas the continuous
quantitative variables as pivotal and frequency
measures such as mean, standard deviation,
median, minimum and maximum values. Pearson’s
Chi-square test made the inter-group comparisons
for categorical variables. A p-value below 0.05 was
considered statistically significant.

Results

The study included one hundred and fifty patients
diagnosed with vertebral fractures. 72% (n=108) of
the patients were male, and the mean age was 46.07 £
17.71 years. The thoracolumbar vertebral region was
affected by trauma in 28.7% (n=43), the lower lumbar
region in 28% (n=42), the cervical region in 22%
(n=33), and the thoracic region in 21.3% (n=32) of
the patients. Compression fractures were the most
common fracture type and present in 52% (n=78),
burst fractures were second most common and
present in 19.3% (n=29), of the patients. Besides,
neurologic deficits were identified in 8% (n=12) of
the patients (table 1).

Thoracic injuries were diagnosed in 41.3% (n=62),
extremity injuries in 26% (n=39), abdominal
injuries in 21.3% (n=32), pelvic fractures in 18.7%
(n=28), cranial injuries in 13.3% (n=20), and
maxillofacial injuries in 10% (n=15) of the
patients, in addition to their vertebral fractures.
Surgical interventions were performed in 41.3%
(n=062) of the patients (table 2).

39.3% (n=59) of the patients were hospitalized in
the ward, whereas 34% (n=51) were in the
intensive care unit. 26% (n=39) of the patients
were discharged from the Emergency Service,
whereas 0.7% (n=1) died. Regarding the one-
month prognoses, 81.3% (n=122) of the patients
were discharged to full recovery, 15.3% (n=23)
were discharged with sequela, whereas 3.4% (n=5)
died (table 3).

Concomitant cranial injuries were present in
33.3% (n=11) of the patients with cervical
vertebral fractures, in 12.5% (n=4) of those with
thoracic vertebral fractures, in 2.3% (n=1) of
those with thoracolumbar vertebral fractures, and
9.5% (n=4) of patients with lower lumbar
fractures. The rate of concomitant cranial injuries
was significantly higher in cervical vertebral
fractures when compared to the other vertebral
fracture locations (p=0.001).

On the other hand, concurrent maxillofacial
injuries existed in 24.2% (n=8) of the patients
with cervical vertebral fractures, in 12.5% (n=4)
of those with thoracic vertebral fractures, in 2.3%
(n=1) of those having thoracolumbar vertebral
fractures, and in 4.8% (n=2) of patients with
lower lumbar vertebral fractures. The maxillofacial
injury frequency in cervical vertebral fracture was
statistically higher than in the other sites
(p=0.008).

Associated thoracic injuries were present in 39.4%
(n=13) of the patients with cervical vertebral
fractures, in 65.6% (n=21) of those with thoracic
vertebral fractures, in 39.5% (n=17) of those
having thoracolumbar vertebral fractures, and in
26.2% (n=11) of patients with lower lumbar
vertebral fractures. The thoracic injury incidence
was significantly higher in thoracic vertebral
fractures than in the other sites (p=0.008).

Abdominal injuries were concurrently identified in
15.2% (n=5) of the patient with cervical injuries,
in 25% (n=8) of those with thoracic vertebral
fractures, 23.3% (n=10) of those with
thoracolumbar vertebral fractures, and 21.4%
(n=9) of the patients having lower lumbar
fractures.

in
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Table 1. The Distributions of The Cases According To Trauma Mechanism, Affected Vertebral Regions,

Vertebral Fracture Types, and Neurological Deficits

Trauma mechanism n %*
Falling from a height 60 40.0
In-vehicle traffic accident 50 33.3
Motocycle accident 20 13.3
Collision-entrapment 11 7.3
Non-vehicle traffic accident 9 6.0
Vertebral region n Yo*
Thoracolumbar 43 28.7
Lower lumbar 42 28.0
Cervical 33 22.0
Thoracic 32 21.3
Type of vertebral fracture n Yo%
Compression fracture 78 52.0
Burst fracture 29 19.3
Avulsion fracture 10 6.7
Distraction fracture 4 2.7
Other 29 19.3
Neurological deficit n %%*
Present 12 8.0
Absent 138 92.0
Total 150 100.0

*Percentage of the column was presented

Associated pelvic injuries were present in 9.1%
(n=3) of the patients with cervical vertebral
fractures, in 15.6% (n=5) of those with thoracic
vertebral fractures, in 25.6% (n=11) of the
patients having thoracolumbar vertebral fractures,
and 21.4% (n=9) of those with lower lumbar
vertebral fractures.

12.1% (n=4) of the patients with cervical vertebral
fractures, 40.6% (n=13) of those with thoracic
vertebral fractures, 23.3% (n=10) of the patients
with thoracolumbar vertebral fractures, and 28.6%
(n=12) of those having lower lumbar vertebral
fractures presented with concurrent extremity
fractures (table 4).

One patient who died in the Emergency Service
had a cervical vertebral fracture. Regarding the
one-month prognosis, cervical vertebral fractures
were present in 60% (n=3), a thoracic vertebral
fracture in 20% (n=1), and a lower lumbar
vertebral fracture in 20% (n=1) of the patients
who died.

Discussion

Since vertebral fractures because of
exposure to high-energy trauma, concomitant

occur

organ injuries are frequently present. Therefore,
the patients with vertebral fractures should be
meticulously examined, and additional imaging
methods are required to identify adjacent or other
organ injuries (5).

The young-middle-aged males constitute the
majority of patients in studies investigating
vertebral fractures (5-8). 72% of 150 patients with
multi-trauma and vertebral fractures in our study
were males, and the mean age was 46.07£17.71
years, which was consistent with the literature. We
suggest that the reason might be that young
working males have been occupied more in
business life, have been interacting more in social
life, and might have been exposed more to
accidents, either work or traffic.

Among our study’s cases, when traffic accidents
were combined, the most common causes of
vertebral fractures were traffic accidents (52.6%)
and falling from a height (40%). A retrospective

study conducted in China that investigated
patients with spinal fractures for ten vyears
reported that 36.7% of their patients were

admitted to the Emergency Service due to falling
from a height, and 20.8% following a traffic
accident (9). A study involving 562 patients in the
United States reported that spinal fractures
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Table 2. Distributions of the Cases With Vertebral Fractures According To Their Accompanying Injuries

and Performed Interventions

Accompanying injuries** n %o*
Thoracic injuries 62 41.3
Costal fracture 45 30.0
Pulmonary contusion 36 24.0
Pneumothorax 30 20.0
Hemothorax 22 14.7
Clavicular fracture 9 6.0
Scapular fracture 7 4.7
Sternal fracture 4 2.7
Extremity injuries 39 26.0
Upper extremity fracture 23 15.3
Lower extremity fracture 23 15.3
Abdominal injuries 32 21.3
Liver 14 9.3
Spleen 8 5.3
Kidney 6 4.0
Other 22 14.7
Pelvic fracture 28 18.7
Cranial injuries 20 13.3
Subarachnoidal hemorrhage 16 10.7
Epidural hemotrhage 3 2.0
Subdural hemorrhage 9 6.0
Intraparenchymal hemorrhage 7 4.7
Scalp fracture 8 53
Maxillofacial injuries 15 10.0
Surgical intervention*** n %o*
Absent 88 58.7
Present 62 41.3
Orthopedic 36 24.0
Thoracic 30 20.0
Abdominal 9 6.0
Cranial 2 1.3

*Percentage of the column was presented
**A patient might have had more than one injury

**% A patient might have had undergone over one surgical intervention

occurred due to falling from a height in 39% and
traffic accidents in 26.5% of the cases (10). Even
though different percentages have been reported,
the most common two causes of spinal and
vertebral fractures are falling from a height and
traffic accidents. The high ratio of falls from
height in the study might have originated from the
construction sector’s development in developing
countries like Turkey and the relatively high
number of workers in this sector.

In our study, thoracolumbar vertebrae were
affected by trauma in 28.7%, the lower lumbar

region in 28%, the cervical region in 22%, and the
thoracic vertebrae in 21.3% of the patients.
Various studies have reported that the
thoracolumbar part was the most frequently
affected site in vertebral fractures (11, 12). We
believe that occurrence of fractures most
frequently at this site might be explained by its
anatomic  structure. Our study identified
compression fractures in 52%, burst fractures in
19.3%, avulsion fractures in 6.7%, distraction
fractures in 2.7%, and other fractures in 19.3% of
the cases. Similar to our study, the
commonly reported fracture  types

most
were
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Table 3. The Distributions of patients’ Outcomes and One-Month Prognoses

Outcome n Y%*
Hospitalized in the ward 59 39.3
Hospitalized in Intensive Care Unit 51 34.0
Discharged from the Emergency Service 39 26.0
Died in the Emergency Service 1 0.7
One-month prognosis n %o*
Discharged to full recovery 122 8.3
Discharged with sequela 23 15.3
Exitus 5 3.4
Total 150 100.0

*Percentage of the column was presented

Table 4. Distributions of Patients’ Accompanying Injuries According To Vertebral Fracture Locations

TLocation of Vertebral Fracture

Accompanying Injuries Cervical Thoracic Thoracolumbar Lower p
(n=33) (n=32) (n=43) Lumbar
(n=42)
Cranial Injury  Present 11 (33.3%) 4 (12.5%) 1(2.3%) 4 (9.5%) 0.001
Absent 22 (66.7%) 28 (87.5%) 42 (97.7%) 38 (90.5%)
Maxillofacial Injury ~ Present 8 (24.2%) 4 (12.5%) 1(2.3%) 2 (4.8%) 0.008
Absent 25 (75.8%) 28 (87.5%) 42 (97.7%) 40 (95.2%)
Thoracic  Injury Present 13 (39.4%) 21 (65.6%) 17 (39.5%) 11 (26.2%)  0.008
Absent 20 (60.6%) 11 (34.4%) 26 (60.5%) 31 (73.8%)
Abdominal Injury Present 5 (15.2%) 8 (25.0%) 10 (23.3%) 9 (21.4%)  0.776
Absent 28 (84.8%) 24 (75%) 33 (76.7%) 33 (78.6%)
Pelvic Present 3 (9.1%) 5 (15.6%) 11 (25.6%) 9 (21.4%)  0.289
Injury Absent 30 (90.9%) 27 (84.4%) 32 (74.4%) 33 (78.6%)
Extremity Fracture = Present 4 (12.1%) 13 (40.6%) 10 (23.3%) 12 (28.6%)  0.067
Absent 29 (87.9%) 19 (59.4%) 33 (76.7%) 30 (71.4%)

compression and burst fractures in the medical
literattire (5, 11, 13).

In our study, 8% of the cases developed
neurologic deficits, whereas 3.4% died in the one-
month prognosis. A study investigating traumatic
spinal fractures reported neurologic deficit in 4%
and exitus in 3% of patients (7). Another study,
retrospectively analyzing spinal fractures in Qatar,
identified a neurologic deficit in 5.4% and exitus
in 5% of patients (14). One study reported a
neurologic deficit rate of 7% and a mortality rate
of 5.2% (13). Our study had a slightly higher
neurologic deficit rate compared to the literature.
This result might have originated from the fact
that because the hospital where the study was
conducted was a tertiary level hospital, and the
district sizes were large, patients were admitted
not only from the urban center but also from the

city districts, and thus, the treatment, mainly
surgical intervention, might have been delayed.

Thoracic injuries were present in 41.3%, extremity
injuries in 26%, abdominal injuries in 21.3%,
pelvic fractures in 18.7%, cranial injuries in 13.3%,
and maxillofacial injuries in 10% of the patients,
accompanying vertebral fractures in our study. A
study conducted in China, which investigated
concomitant  injuries in  spinal  fractures,
determined that 40.7% of their patients
encountered thoracic injuries, 40.5% extremity
injuries, 20% head and neck injuries, and 13.5%
pelvic injuries (9). Even though there were
percentage differences compared to other studies,
our study results were consistent with the results
in the medical literature, and the thorax and
extremities were the most common concomitant
injury sites in vertebral fractures.
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Our study revealed that surgical intervention was
performed in 41.3% of the patients. A single-
center study conducted in Turkey reported a
surgical intervention rate of 80.4%.(15) Another
study investigating spinal traumas and their
prognoses in the Emergency Service for three
years determined a surgical intervention rate of
69.2% (16). Therefore, study’s surgical
intervention rate was lower than other studies.
Even though lower than the literature, treatments
of almost half of our patients involved surgery.
Severe damage and concurrent injuries due to
high-energy traumas, especially traffic accidents,
which are the leading causes of vertebral fractures,
might have been the reasons for high surgical
intervention rates in our study and the literature.

our

In  our study, concomitant cranial and
maxillofacial injuries had significantly higher rates
in cervical vertebral fractures compared to other
vertebral fracture sites. Moreover, a considerably
higher rate of thoracic injuries was present in
thoracic vertebral fractures than in the other

vertebral fracture locations. Many studies have

shown that cervical vertebral fractures were
accompanied  frequently by  cranial and
maxillofacial —injuries (17-19). Studies have

reported that thoracic vertebral fractures were
more commonly associated with thoracic injuries
such as rib fractures, pulmonary, cardiac,
esophageal, and vascular injuries (20-22). Our
study results were consistent with the literature.

The higher prevalences of cranial and maxillofacial
injuries in cervical vertebral fractures might be
because cervical vertebrae are small structures
with a wide range of movement. Thus, the damage
is accompanied by injuries to adjacent structures
instead of other vertebral locations when exposed
to trauma. The frequent accompaniment of
thoracic vertebral fractures with thoracic injuries
can be explained by the fact that the costae are
also affected by vertebral trauma because of their
tight anatomic interfaces with vertebrae. Thus,
costal fractures may develop, causing injuries to
adjacent thoracic organs.

Our study had various limitations. First, the
study’s retrospective characteristics led to a
dependency on the quality of the medical data
recorded and limited the data that should have
been collected. Second, the occupational data of
the patients included might have enabled us to

have an opinion about the relationships of
traumas with occupations.
Even though our study had a descriptive

characteristic, it provided critical data about
vertebral fractures and common concomitant

injuries that could shed light on prevention studies
and treatment. Our study showed that the two
essential factors causing vertebral fractures were
traffic accidents and falls. The high rate of in-
vehicle accidents among traffic accidents
suggested deficiencies regarding wearing a seat
belt. Therefore, concentrating on seat belt use in
traffic and enhancing relevant inspections would
be beneficial in this context.

Our study’s high neurologic deficit and surgical
intervention rates suggest that most traumas were
high-energy traumas. For this reason, vertebral
fractures should be kept in mind in unconscious
patients with multi-trauma who are admitted to
the Emergency Service. Until the absence of
vertebral fracture is confirmed by routine bilateral
vertebrography and when required tomography,
the patient should be managed as if there is a
vertebral fracture. Moreover, as shown in our
study, vertebral fractures are accompanied by
injuries in different body regions when exposed to
high-energy Therefore, emergency
physicians should pay utmost attention and must
not miss minor traumas because of focusing on
major injuries.

trauma.

Authorship: Contributors’ list: Contributorship and
data collection: MIS and CC; Served as sci-entific
advisors: MIS and CC. Writing and statistical study:
MIS, CC and NEC. Analysis of the samples: MIS and

NEC.
Type of manuscript: Original article

Acknowledgements:
None.

not applicable Funding:
Ethical approval: Written consent was obtained
from Manisa Celal Bayar University School of
Medicine Ethics Committee. ( Accept number:

11/11/2020 // 20.478.436)

Human rights: The study protocol conforms to the
ethical guidelines of the 1975 Declaration of Helsinki
as reflected in a priori approval by the institution's
human research committee

Conflict of interest: The Authors declare that there
is no conflict of interest’.

References

1. Galvagno SM, Nahmias JT, Young DA.
Advanced trauma life support® Update 2019:
management and applications for adults and
special populations. Anesthesiology clinics,
2019, 37(1), 13-32.

Gurmen ES, Dogan S, Ocak T. Do Social and
Environmental Factors Affect the Emergency
Service Admission Characteristics of

East ] Med Volume:29, Number:2, April-June/2024

191



10.

11.

12.

Preschool-Aged Pediatric Trauma Patients?: A
Prospective Study. Pediatric Emergency Care
2021, 37(4), €163-¢1069.

Candefjord S, Asker L, Caragounis EC.
Mortality of trauma patients treated at trauma
centers compared to non-trauma centers in
Sweden: a retrospective study. European
journal of trauma and emergency surgery,
2020, 1-12.

Pfeifer R, Teuben M, Andruszkow H,
Barkatali BM, Pape HC. Mortality patterns in
patients with multiple trauma: a systematic
review of autopsy studies. PloS one, 2016,
11(2), e0148844.

Takami M, Nohda K, Sakanaka J, Nakamura
M, Yoshida M. Usefulness of full spine
computed tomography in cases of high-energy
trauma: a prospective study. European Journal
of Orthopaedic Surgery & Traumatology,
2014, 24(1), 167-171.

Smits AJ, den Ouden LP, Deunk J, Bloemers
FW, LNAZ Research Group. Incidence of
traumatic spinal fractures in the Netherlands:
analysis of a Nationwide database. Spine,

2020, 45(23), 1639-1648.

Maloth R. Traumatic spinal fractures:
presentation and prognosis. Int ] Res Orthop,
2021, 7(4): p. 760-763.

Castillejos MAC, Cadena JLR, Romero RMSV,
Rodriguez EB, Luna LM, Zetina CC.
Frequency of vertebral fractures in high-
energy trauma. Coluna/Columna, 2018, 17,
147-150.

Erturer E, Tezer M, Ozturk I, Kuzgun U.
Evaluation of vertebral fractures and
associated injuries in adults. Acta Orthop
Traumatol Turc, 2005, 39(5), 387-390.

Vives MJ, Kishan S, Asghar |, Peng B, Reiter
MF, Milo S, et al. Spinal injuries in pedestrians
strtuck by motor vehicles. Clinical Spine
Surgery, 2008, 21(4), 281-287.

Tee JW, Chan CHP, Fitzgerald MCB, Liew
SM, Rosenfeld JV. Epidemiological trends of
spine trauma: an Australian level 1 trauma
centre study. Global spine journal, 2013, 3(2),
075-084.

El-Faramawy A, El-Menyar A, Zarour A,
Maull K, Riebe J, Kumar K| et al. Presentation
and outcome of traumatic spinal

13.

14.

15.

16.

17.

18.

19.

20.

21.

fractures. Journal of emergencies, trauma, and
shock, 2012, 5(4), 316.

Wang H, Zhang Y, Xiang Q, Wang X, Li C,
Xiong H, et al. Epidemiology of traumatic
spinal fractures: experience from medical
university—affiliated hospitals in Chongging,
China, 2001-2010. Journal of neurosurgery:
Spine, 2012, 17(5), 459-468.

Erdogan MO, Anlas Demir S, Kosargelir M,
Colak S, Oztirk E. Local differences in the
epidemiology of traumatic spinal injuries. Ulus
Travma Acil Cerrahi Derg, 2013, 19(1), 49-52.
Akdemir HU, Aygin D, Kat1 C, Altuntas M,
Cokluk C. Three-year experience in the
Emergency Department: the approach to
patients with spinal trauma and their
prognosis. Turkish Journal of Trauma and
Emergency Surgery, 2013, 19(5), 441-448.
Mukherjee S, Revington P. Cervical spine
injury associated with facial trauma. British
Journal of Hospital Medicine, 2014, 75(06),
331-336.

Kobayashi K, Imagama S, Okura T, Yoshihara
H, Ito Z, Ando K, et al. Fatal case of cervical
blunt vascular injury with cervical vertebral
fracture: a case report. Nagoya journal of
medical science, 2015, 77(3), 507.

Freeman MD, Eriksson A, Leith W. Head and
neck injury patterns in  fatal falls:
epidemiologic and biomechanical
considerations. Journal of forensic and legal
medicine, 2014, 21, 64-70.

Westhoff ], Kilicke T, Muhr G, Bétel U,
Meindl R. Thoracic injuries associated with
acute traumatic paraplegia of the upper and
middle thoracic spine. Der Chirurg; Zeitschrift
fur Alle Gebiete der Operativen Medizen,
2005, 76(4), 385-390.

Yang R, Guo L, Wang P, Huang L, Tang Y,
Wang W, et al. Epidemiology of spinal cord
injuries and risk factors for complete injuries
in Guangdong, China: a retrospective study.
PLoS One, 2014, 9(1), ¢84733.

Cotton BA, Pryor JP, Chinwalla I, Wiebe D],
Reilly PM, Schwab CW. Respiratory
complications and mortality risk associated
with thoracic spine injury. Journal of Trauma
and Acute Care Surgery. 2005, 59(6), 1400-
1409.

East ] Med Volume:29, Number:2, April-June/2024

192



