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INTRODUCTION

Spine fractures are a significant cause of long-term disability and
socioeconomic burden [1,2]. The incidence of spine fractures
tends to increase with age, decreased bone density, and fall risk.
However, increasing road traffic accidents have led to a higher

Purpose: Spine fractures are a significant cause of long-term disability and socioeconomic burden.
The incidence of spine fractures tends to increase with age, decreased bone density, and fall risk. In
this study, we evaluated thoracolumbar fractures at a tertiary hospital in Jordan regarding their fre-
quency, etiology, patterns, and treatment modalities.

Methods: The clinical and radiological records of 469 patients with thoracolumbar fractures admit-
ted to King Hussein Medical City from July 2018 to August 2022 were evaluated regarding patients’
age, sex, mechanism of injury, fracture level and pattern, and treatment modalities.

Results: The mean age of patients was 51.24+20.22 years, and men represented 52.3%. Compression
injuries accounted for 97.2% of thoracolumbar fractures, and the thoracolumbar junction was the
most common fracture location. Falling from the ground level was the most common mechanism
and accounted for half of the injuries. Associated neurological injuries were identified in 3.8% of pa-
tients and were more common in younger patients. Pathological fractures were found in 12.4% and
were more prevalent among elderly patients and women.

Conclusions: Traffic accidents and falling from height were the most common causes of spine frac-
tures in patients younger than 40. However, 70% of spine fractures in women were caused by simple
falls, reflecting the high prevalence of osteoporosis among women and the elderly. Therefore, traffic
and work safety measures, as well as home safety measures and osteoporosis treatment for the elder-

ly, should be recommended to reduce the risk of spine fractures.
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frequency of spine injuries in young people [3,4].

Spinal injuries can result from injury to bony structures and
the surrounding ligaments [5]. The involvement of the spinal
cord may lead to devastating injuries [6]. Thoracolumbar frac-
ture classification systems are used to facilitate effective commu-
nication between spine surgeons, guide treatment, and help pre-
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dict the prognosis. An ideal classification system should be sim-
ple, comprehensive, reliable, and reproducible with predictive
outcomes. Most of the existing classifications have certain advan-
tages and disadvantages. Denis three-column spine model, pro-
posed in 1989, was subsequently used to develop the AO classifi-
cation of spinal injuries, which includes three categories: com-
pression fracture (group A), distraction injury (group B), and
translational injury or rotational injury (group C), and the severi-
ty and the need for surgery increase from group A to C [7-9].

Thoracolumbar junction fractures (T10 to L2) are the most
common spinal column injuries because of the large amount of
biomechanical stress involving this region due to the transition
from the less mobile thoracic spine to the dynamic lumbar spine
[10]. In this review, we evaluated the frequency, etiology, pat-
terns, and treatment of thoracolumbar fractures at a tertiary hos-
pital in Jordan.

METHODS

Ethics statements

This study was approved by the Human Research Ethics Com-
mittee of Royal Medical Services (No. 23/2022). The requirement
for informed consent was waived due to the retrospective nature
of the study.

Study design

This retrospective study reviewed the clinical and radiological re-
cords of all thoracolumbar fractures admitted to King Hussein
Medical City (Amman, Jordan) from July 2018 to August 2022.
King Hussein Medical City is a referral center for all districts and
health sectors in the kingdom. In total, 469 thoracolumbar pa-
tients with fractures were enrolled in this study, their sociodemo-
graphic data were extracted from their records, and their radio-
graphs were reviewed using a picture archiving and communica-
tion system to analyze the fractures’ locations and patterns.

The patients’ age, sex, mechanism of injury, level of fracture,
fracture pattern, and treatment modalities were obtained. The
AO dlassification system was used to classify fractures into type A
(compression injuries, including wedge, burst, spinous, and
transverse process fractures), type B (distraction injuries, as rep-
resented by Chance fractures), and type C (torsional injuries,
which result in fracture-dislocation).

Treatment was classified as conservative, kyphoplasty, verte-
broplasty, and fusion. The mechanism of injury was classified
into simple falls (from ground level), falls from height, road traf-
fic accidents, and others. Age groups were classified into 18 to 40,

https://doi.org/10.20408/ti.2022.0068

JTI

40 to 64, and older than 65 years. Pediatric patients (younger
than 18 years) were excluded from the study.

Statistical analysis

The mean and standard deviation were used to describe the con-
tinuously measured variables and the median and interquartile
range for continuous variables with skewness. The frequency and
percentage were used to describe the categorically measured vari-
ables. Multiple-response dichotomy analysis was applied to de-
scribe multiple-choice variables. The Kolmogorov-Smirnov test
was used to assess the statistical normality assumption for metric
variables. The bivariate chi-square test of association was used to
assess the correlations between categorical variables. However,
the continuity-corrected chi-square and the likelihood ratio chi-
square test of association were used when the statistical count as-
sumption was violated in some contingency tables with fewer
than expected counts for the 2 x 2 and 2-way tables. IBM SPSS
ver. 21 (IBM Corp) was used for the statistical data analysis. The
alpha significance level was set at 0.050.

RESULTS

The records of 469 patients were retrospectively reviewed. The
mean age of the patients was 51.24 +20.22 years, and male pa-
tients represented 52.7% of the sample (Table 1). Compression
fractures accounted for most thoracolumbar injuries (97.2%),
and wedge and burst fractures were the most common form of
compression fractures, accounting for 52.2% and 41.4%, respec-
tively. Distraction and translational injuries represented 2.8% of
all injuries. However, associated neurological lesions were identi-
fied in 3.8% of patients, and pathologies were found in 12.4%. In-
juries mainly occurred in the lumbar spine (83.6%). However,
90% of fractures occurred in the thoracolumbar junction (Fig. 1).

Falls from the ground level were the most common mecha-
nism, accounting for half of the injuries, while falling from height
and road traffic accidents caused 26.7% and 21.3% of fractures,
respectively. Most patients (58.0%) were treated surgically, main-
ly by surgical fusion and kyphoplasty. However, conservative
treatment was the treatment for 42.0% of patients.

‘When comparing the incidence of thoracolumbar fractures be-
tween different sexes and ages, more than 50% of thoracolumbar
spine fractures in female patients occurred in patients older than
65 years. In contrast, about half of fractures in male patients were
observed in patients under the age of 40 years. Additionally, inju-
ries involving higher thoracic spine levels (especially T6 to T9)
were significantly associated with younger age groups. Neverthe-
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Table 1. Descriptive analysis of the patients and their fractures (n=469)

Variable No (%)
Sex
Female 222 (47.3)
Male 247 (52.7)
Age (yr)
<39 162 (34.5)
40-64 144 (30.7)
>65 163 (34.8)
Fracture classification and pattern
Compression injury 456 (97.2)
Wedge 245 (52.2)
Burst 194 (41.4)
Transverse process 15(3.2)
Spinous process 2(04)
Distraction injury (Chance) 5(1.1)
Translational injury (fracture dislocation) 8(1.7)
Pathological fracture 58 (12.4)
Associated neurological injury 18 (3.8)
Mechanism of injury
Simple fall 233 (49.7)
Fall from height 125 (26.7)
Road traffic accident 100 (21.3)
Others 11 (2.3)
Received treatment
Conservative 197 (42.0)
Fusion surgery 151 (32.2)
Kyphoplasty 105 (22.4)
Vertebroplasty 16 (3.4)
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less, there was no significant difference in lumbar fractures in the
different age groups (Figs. 2, 3).

Compression injuries were the most common pattern across
all age groups. Additionally, pathological fractures were more
prevalent among the elderly and female patients, and associated
neurological injuries were more likely in younger patients. Young
patients were more likely to have experienced high-energy injury
mechanisms such as falls from heights and road traffic accidents.
However, spinal fractures in elderly patients were due to simple
talls. Most spine fractures in the younger age group mandated fu-
sion surgery, unlike elderly patients, whose fractures were mostly
treated by kyphoplasty (Table 2).

DISCUSSION

Epidemiological studies on spinal fractures are lacking in Jordan;
thus, this study analyzed thoracolumbar fracture patients admit-
ted to the spine unit in King Hussein Medical City. The results of
this study improve our understanding of the incidence of spinal
fractures in Jordan, helping to identify the needs of our health-
care system and suggesting guidelines for protective measures.
The first 10 thoracic vertebrae are connected by ribs to the
sternum anteriorly; therefore, the thoracic spine is less mobile
than the lumbar spine due to the stability provided by the thorac-
ic cage. In contrast, the thoracolumbar region (T10 to L2) and
lumbar region are flexible, and the transition from a less mobile

34.5

T9 Ti0 T11 Ti2 L1 L2 L3 14 L5

Affected spine vertebra

Fig. 1. The distribution of thoracolumbar fractures. The numbers represent the percentage of each vertebra fracture.
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Sex (%) Pval
R -value
Male Female
0.8 0 0.529
16 0 0.161
1.2 0 0.286
3.6 1.8 0.225
1.6 14 >0.999
24 2.3 >0.999
45 2.7 0.311
3.2 3.2 >0.999
57 1.4 0.013
4.0 3.2 0.604
8.1 8.6 0.857
17.0 29.3 0.002”
352 338 0.747
215 18.5 0.419
14.6 13.1 0.636
11.3 10.4 0.735
49 3.6 0.502

Fig. 2. Thoracolumbar fracture distribution among both sexes. The
numbers represent the percentage of each vertebral fracture within
the same sex. “Statistically significant difference.

thoracic cage to the lumbar spine explains the high frequency of
traumatic spinal injuries and degenerative changes in this region.
The spinal cord ends at L1 to L2. Therefore, fractures associated
with neurological injuries above this level result in upper motor
neuron manifestations and lower motor neuron presentations at
alower level [11-13].

Many factors play an important role in fracture patterns, such
as the mechanism of injury, the age of patients, and preexisting
bone pathology. Spine fractures occur mainly with high-energy
injuries such as falls and road traffic accidents. Pathological frac-
tures and osteoporotic fractures might happen with minor trau-
ma [14,15].

When comparing our results with similar studies from other

https://doi.org/10.20408/jti.2022.0068

Age (yn) (6) P-value
<39 40-64 >65
0.6 0.7 0 0.432
1.9 0.7 0 0.118
1.2 0.7 0 0.246
4.3 2.1 1.8 0.349

2.5 14 0.6 0.370
4.9 1.4 0.6 0.026
6.2 42 0.6 0.011”
6.8 14 12 0.008”
6.2 35 1.2 0.048
5.6 42 1.2 0.075

8.6 9.0 7.4 0.853

23,3 20.8 23.9 0.787
35.2 36.1 32.5 0.785
17.9 20.8 21.5 0.692
16.0 11.1 14.1 0.456
10.5 9.0 12.9 0.546

5.6 2.1 49 0.286

Fig. 3. Thoracolumbar fracture distribution among different age
groups. The numbers represent the percentage of each vertebral frac-
ture within the same age category. “Statistically significant difference.

countries in the region—specifically, Saudi Arabia [16] and the
United Arab Emirates (UAE) [17]—we found a higher mean age
of the patients (51.24 + 20.22 years) than was reported in the Sau-
di study (36.9 £ 16.2 years) or the UAE study (37.5+ 12.5 years).
Similarly, in our study, male and female patients were affected
nearly equally. However, male patients outnumbered female pa-
tients by four times in the Saudi study and nine times in the UAE
study. We explain this difference in age and sex as resulting from
the large number of expatriate workers in the Gulf area, most of
whom are young men. Falling from height was the leading cause
of spine injuries in Jordan, while traffic accidents were the most
common cause in the Saudi Arabia and UAE studies.

Simple falls were the most common mechanism of spine frac-
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Table 2. Bivariate comparison between patients’ age groups and sex and spine fractures

Variable Age (1) Sex
<39 (n=162) 40-64 (n=144) =65 (n=163) P-value Female (n=222) Male (n=247) P-value
Fracture classification and pattern 0.018 0.804
Compression injury 152 (93.8) 141 (97.9) 163 (100) 217 (97.7) 239 (96.8)
Distraction injury 4(2.5) 1(0.7) 0 2(0.9) 3(1.2)
Translational injury 6(3.7) 2(1.4) 0 3(1.4) 5(2.0)
Fracture pattern <0.001 0.031
Wedge 78 (48.1) 72 (50.0) 95 (58.3) 115 (51.8) 130 (52.6)
Burst 62 (38.3) 64 (44.4) 68 (41.7) 100 (45.0) 94 (38.1)
Transverse process 10 (6.2) 5(3.5) 0 2(0.9) 13 (5.3)
Spinous process 2(1.2) 0 0 0 2(0.8)
Chance 4(2.5) 1(0.7) 0 2(0.9) 3(1.2)
Fracture dislocation 6(3.7) 2(1.4) 0 3(1.4) 5(2.0)
Pathological fracture 1(0.6) 9(6.2) 48 (29.4) <0.001 45 (20.3) 13 (5.3) <0.001
Neurological injury 13 (8.0) 3(2.1) 2(1.2) 0.003 6(2.7) 12 (4.9) 0.225
Mechanism of injury <0.001 <0.001
Simple fall 21 (13.0) 68 (47.2) 144 (88.3) 157 (70.7) 76 (30.8)
Fall from height 66 (40.7) 44 (30.6) 15(9.2) 44 (19.8) 81 (32.8)
Road traffic accident 70 (43.2) 26 (18.1) 4(2.5) 17 (7.7) 83 (33.6)
Others 5@.1) 6(4.2) 0 4(L8) 7(2.8)
Received treatment <0.001 <0.001
Conservative 71 (43.8) 63 (43.8) 63 (38.7) 82 (36.9) 115 (46.6)
Fusion surgery 89 (54.3) 54 (37.5) 9 (5.5) 56 (25.2) 95 (38.5)
Kyphoplasty 3(1.9) 20 (13.9) 82 (50.3) 74 (33.3) 31 (12.6)
Vertebroplasty 0 7 (4.9) 9(5.5) 10 (4.5) 6(2.4)

Values are presented as number (%).

ture in patients older than 40 years. However, it was responsible
for 47.2% of injuries in the middle age group and 88.3% for those
older than 65 years. In contrast, road traffic accidents were the
most common mechanism in young patients, followed by falls
from height, and male patients are more prone to such mecha-
nisms.

Compression injuries are the most common pattern across all
age groups and in both sexes. However, the low frequency of mi-
nor fractures, such as transverse and spinous process fractures, is
explained by the fact that our center is a referral center to which
patients whose fractures need surgical intervention or even brac-
ing are referred. In contrast, fractures that did not need such
treatment received treatment at the local hospitals distributed
throughout Jordan.

Thoracolumbar fractures were associated with neurological in-
juries in 3.8% of patients in our study, with no significant differ-
ence between the sexes. However, patients younger than 40 were
more predisposed to neurological injuries, which is explained by
the fact that injuries in this age group are more likely to be due to
high-energy injuries such as road traffic accidents and falls from
height. Otom et al. [18] retrospectively reviewed 151 patients in
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Jordan with traumatic spinal cord injuries during 1988-1993 and
concluded that the estimated annual incidence was 18 per mil-
lion population; male patients represented the majority with a
percentage of 85.4%, and the mean age was 33 years. Two-thirds
of patients developed paraplegia, and the remaining third devel-
oped quadriplegia. Motor vehicle accidents were the commonest
cause of traumatic spinal injury, followed by bullet injuries.

Pathological spine fractures accounted for 12.4% of our cases
and were more notable in female patients and patients older than
65. However, this percentage would be higher if insufficiency
fractures were included. In this study, we defined a fracture as
pathological if there were pathological deposits to the spine or ra-
diological reports of pathological fracture. However, some re-
ports counted insufficiency fractures as pathological, although
most of these fractures are not classified in the radiological re-
ports as pathological. Therefore, this percentage does not repre-
sent the actual prevalence of all pathological fractures, and the
lack of sufficient data precludes a detailed analysis of pathological
spine fractures.

The prevalence of osteoporotic vertebral fractures steadily in-
creases with advancing age. Although most fractures heal well,
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up to 30% of fractures can develop painful nonunion, progressive
kyphosis, and neurological deficits. However, such patients will
benefit from percutaneous interventions such as vertebroplasty
and kyphoplasty, while unstable fractures and associated neuro-
logical deficits are candidates for spinal fusion [19,20].

Thoracolumbar spine fractures can be treated either nonopera-
tively or operatively, depending on the extent of bony injury, neu-
rological involvement, and posterior ligamentous complex integ-
rity. Most thoracolumbar fractures are stable and treated nonop-
eratively with a molded brace or hyperextension cast that allows
early mobility [21,22]. In our sample, 42% received conservative
treatment by bed rest and orthosis; one-third underwent surgical
fixation, and 25% received vertebroplasty or kyphoplasty treat-
ment. Young male patients received fusion surgery more often
because their high-energy injuries resulted in unstable spine frac-
tures, while female patients more frequently underwent kyphop-
lasty, which is explained by their higher osteoporotic risk.

Vertebroplasty or kyphoplasty are minimally invasive vertebral
cement augmentation techniques that give an alternative solution
to prolonged bed rest or invasive spine surgery. Pain relief occurs
due to fracture stabilization and thermal and chemical ablation of
nerve endings [23,24].

The advantage of surgical treatment is that it fastens rehabilita-
tion and early mobilization and allows restoration of surgical
alignment of the spine. Surgical intervention allows spinal canal
decompression and thus can restore neurological function [25-
27]. Surgery carries the risk of blood loss and infection. Rechtine
etal. [28] reported a 10% infection rate. Siebenga et al. [29] com-
pared the outcome between a group treated nonoperatively with
5 days of bed rest followed by 3 months of a Jewett brace and an-
other group treated surgically with short-segment posterior pedi-
cle screw fixation and found higher scores in the surgically treat-
ed group after 4 years of follow-up.

The main drawback of our study is the retrospective design,
and the lack of adequate documentation of the injury mecha-
nism prevented a detailed analysis of the etiology. Grouping the
mechanism of injury into broad categories, such as simple falls
and falls from a height, makes it challenging to identify the exact
causes of the injury and determine future preventive measures.
The lack of data regarding spine pathology precludes a detailed
analysis of this issue.

In conclusion, traffic accidents and falling from heights were
the commonest causes of spine fractures in patients younger than
40 years. However, 70% of spine fractures in female patients were
caused by simple falls, reflecting the high prevalence of osteopo-
rosis among female and elderly patients. Therefore, traffic and
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work safety measures should be enforced to reduce the risk of
spine fractures in young patients, and home safety measures and
osteoporosis treatment should be provided for elderly patients.
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