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Evaluation of vertebral fractures and associated injuries in adults

Erigkinlerdeki vertebra kiriklarinin ve eslik eden yaralanmalarin degerlendirilmesi

Erden ERTURER,' Mehmet TEZER,” Irffan OZTURK,' Unal KUZGUN?

Sisli Etfal Research and Training Hospital, 'II.Ortopedics and Traumatology Clinic, °I.Ortopedics and Traumatology Clinic;
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Amag: Acil servise travma etyolojisiyle bagvuran erigkin-
lerde hasta profilinin belirlenmesi i¢in vertebra kiriklari
ve eslik eden yaralanmalar degerlendirildi.

Caligma plani: Calismada, 1988-2003 yillar1 arasinda
vertebra kirig1 nedeniyle tedavi edilen 372 hasta (264
erkek, 108 kadin; ort. yag 30.4; dagilim 18-65) demog-
rafik ozellikler, travma mekanizmasi, eslik eden yara-
lanmalar, kirik seviyesi ve tipi ile tedavi sekli acisindan
incelendi. Kirik tipleri Denis siniflamasina gore sinif-
landirildi.

Sonuglar: Denis siniflamasina gore, 212 hastada (%57.0)
kompresyon kirigi, 146’sinda (%39.3) burst kirigi, seki-
zinde (%2.2) bel tipi emniyet kemeri kirig1, altisinda da
(%1.6) kirikl1 ¢ikik saptandi. Olgularin 290’ 1inda (%77.9)
tek seviyede, 61’inde (%16.4) iki seviyede, 15’inde
(%4.0) ii¢ seviyede, altisinda da (%1.6) dort seviyede ver-
tebra kirig1 vardi. En sik yaralanmanin torakolomber bi-
leske bolgesinde (275 kirik, %57.2) oldugu goriildii. Ki-
rik nedeni, 211 olguda yiiksekten diisme (%56.7), 145 ol-
guda trafik kazasi (%39.0), 16 olguda (%4.3) direkt trav-
ma idi. Yiiz on olguda (%29.6) baska bolgelerde kirik go-
riildii; en sik rastlanani kalkaneus kirigiydi (35 hasta,
%9.4). Ortopedik sorunlarin diginda 38 olguda (%10.2)
diger organ yaranmasi ve/veya kafa travmasi vardi. Has-
talarin 302’sinde (%81.2) konservatif tedavi, 70’inde
(%18.8) cerrahi tedavi uygulanmisti.

Cikarimlar: Yiiksek enerjili travma sonrasinda acil ser-
vise bagvuran her hastaya vertebra kirig1 varmis gibi dav-
rantlmalidir. Vertebra kirig1 saptanan olgular bagka sevi-
yede kirik ve eslik edebilecek diger yaralanmalar agisin-
dan ayrintili olarak incelenmelidir.

Anahtar sozciikler: Lomber vertebra/yaralanma; omurga kiri-
81/epidemiyoloji; torasik vertebra/yaralanma.

Objectives: We evaluated vertebra fractures and associat-
ed injuries in adults to determine the profile of patients
presenting with a trauma etiology.

Methods: The study included 372 patients (264 men, 108
women; mean age 30.4 years; range 18 to 65 years) who
were treated for vertebra fractures from 1988 to 2003.
Evaluations included demographic features of patients, trau-
ma mechanisms, fracture levels and types, treatment modal-
ities, and associated injuries. The types of fractures were
assessed according to the Denis classification.

Results: The types of fractures were classified as follows:
compression fractures (n=212, 57.0%), burst fractures
(n=146, 39.3%), seat belt-induced fractures (n=8, 2.2%), and
fracture-dislocations (n=6, 1.6%). Involvement was at one
level in 290 patients (77.9%), two levels in 61 patients
(16.4%), three levels in 15 patients (4.0%), and four levels in
six patients (1.6%). The most common localization was the
thoracolumbar spine (transition zone) with 275 fractures
(57.2%). The causes of fractures were fall from height in 211
patients (56.7%), traffic accidents in 145 patients (39.0%),
and direct trauma in 16 patients (4.3%). Associated fractures
were detected in 110 patients (29.6%), the most common
being calcaneus fractures in 35 patients (9.4%). Apart from
orthopedic problems, 38 patients (10.2%) had other organ
injuries and/or head trauma. Treatment was conservative in
302 patients (81.2%) and surgical in 70 patients (18.8%).

Conclusion: Every patient presenting after a high-energy
trauma should be regarded as having a vertebra fracture
until proven otherwise. When a vertebra fracture is
detected, investigation should be extended for involve-
ment at other levels and associated injuries.

Key words: Lumbar vertebrae/injuries; spinal fractures/epidemi-
ology; thoracic vertebrae/injuries.
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Vertebral difficulties often constitute difficulties
both for physicians and patients. Although develop-
ments in the management of vertebral fractures par-
allel to the technological progress eliminate many
problems, vertebral traumas increase each year and
pathologies may arise for which no solution has
been found in modern medicine.

In our study, we aimed to perform the demo-
graphic assessment of patients with vertebral frac-
tures and define the patient profile so that we can
determine the priorities in evaluation of emergency
room patients.

Patients and methods

In this study, 372 patients (264 male, 108 female;
average age 30.4; range 18-65), treated for thora-
columbar vertebral fractures between 1998 and
2003, were investigated for demographic character-
istics.

The data were collected retrospectively, search-
ing the patient files in the relevant department pro-
tocols. They were found in the hospital archives and
evaluated for age, sex, mechanism of trauma, level
and type of fracture, and type of treatment.
Associated injuries were identified. Types of frac-
tures were classified according to Denis classifica-
tio. ™"

Table 1. Distribution of the fractures according to vertebra

Fracture level Number Percentage

Thoracal T3 4 0.8
Ty 4 0.8
Ts 7 1.5
Te 8 1.7
Ty 9 1.9
Tg 10 2.1
Ty 6 1.3
Tio 11 2.3
Thoracolumbar Ty 34 7.1
T 82 17.1
L, 159 33.1
Lumbar L, 60 12.5
Lj 40 8.3
Ly 35 7.3
Ls 12 2.5

Results

According to Denis classification, of 372
patients 212 (57.0%) had compression fractures,
146 (39.3%) had burst fractures, 8 (2.2%) had seat
belt fractures, and 6 patients (1.6%) had fracture-
dislocations. Vertebral fractures were observed at
only one level in 271 subjects (58.7%), at two lev-
els in 61 subjects (16.4%), at three levels in 15 sub-
jects (1.6%). When the distribution of the fractures
according to vertebrae was studied, the most fre-
quent injuries (275 fractures) were at the thora-
columbar junction (57.2%) (Table 1). The causes of
the fractures were high fall in 211 subjects
(56.7%), motor vehicle accident in 145 subjects
(39.0%), and direct trauma in 16 subjects (4.3%).
Associated fractures of other sites were present in
110 subjects (29.6%). The most frequently
observed fracture type was calcaneous fracture and
6 subjects had bilateral calcaneous fractures (Table
2).

Table 2. Orthopedic pathologies associated with
vertebral fractures

Pathologies no. of patients percentage
Calcaneous fractures 35 94
Pelvic Fractures 14 3.8
Ankle fractures 10 2.7
Fractures of the distal end of 7 1.9
the radius

Fractures of the femoral diaphysis 9 24
Scaphoid fractures 8 2.2
Fractures of the Tibia 8 2.2
Costal fractures 6 1.6
Metacarpal-phalangeal fractures 5 1.3
Scapular fractures 4 1.1
Humerus fractures 3 0.8
Clavicular fractures 3 0.8
Olecranon fractures 2 0.5
Metatars fractures 2 0.5
Tibial plateau fractures 2 0.5
Fractures of the Forearm 2 0.5
Symphysis pubis diastasis 2 0.5
Shoulder dislocation 1 0.3
Patellar fracture 1 0.3
Talus fracture 1 0.3
Radius neck fracture 1 0.3
Elbow dislocation 1 0.3
Knee ligament lesion 1 0.3
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Apart from orthopedic pathologies, 38 subjects
(10.2%) presented with injuries of other organs
and/or head traumas. We detected head trauma in
22 subjects (5.9%), intraabdominal injuries requir-
ing laparatomy in 18 subjects (4.8%), and urologi-
cal lesions in 16 subjects (4.3%). Three hundred
and two patients (81.2%) were treated conserva-
tively and 70 patients (18.8%) underwent surgery.

Discussion

Vertebral fractures are usually severe injuries
caused by high-energy traumas.” Vertebral injuries
may be due to isolated traumas or multiple traumas.
Vertebral colon injuries should always be considered
for each patient with a high-energy trauma or multi-
ple traumas and these patients should be treated
accordingly until its absence is confirmed.®®

Vertebral colon fractures are mainly seen in ado-
lescents and middle-aged adults (15-35). The mean
age for vertebral trauma was reported as 31.7 (range;
11-88) in a multi-centered study of Scolisosis
Research Society on 1019 vertebral fractures®, 32.2
in a study by McAfee et al.”, 34.6 in a study by
Krompinger et al."’, and 35.5 by Ozyalcin et al[9]. In
our study, the mean age was 30.4 (range, 18-65).
Patients above 65 years of age with osteoporosis
fractures were not included in compression fractures
treated conservatively.

Men are 2-4 times more likely to have these frac-
tures compared to women.**”” In our study, 108
patients were women (29.0%), 264 were men
(71.0%); women-to-men ratio was 0.41.

In a study by Scoliosis Research Society, thora-
columbar junction, i.e. T11-L1 level, was reported to
be the most frequently affected site (52%) in spine
injuries, followed by lumbar site (L2-L5) with a rate
of 32% and thoracal site (T1-T10) with a rate of
16%.”" Krompinger et al. reported that most fre-
quently injured sites were thoracolumbar junction
(48%), lumbar region (34%) and thoracal region
(18%), respectively. Thoracolumbar junction was
once more the site most frequently involved in a
study by Keen."” Again, it was the level of most fre-
quent fracture involvement in our study (57.2%). It
was followed by lumbar region with 147 fractures
(30.6%) and thoracal region with 59 fractures
(12.3%).

The reasons for the frequent injury at the level of
thoracolumbar junction were the absence of protec-
tive role of rib cage at this site, progession of lumbar
lordosis to thoracal kyphosis and the location of
facet joints coronally in thoracic region and sagital-
ly in lumbar region, resulting with facet joint malad-
justment.”'""?

In studies on the etiologies of spine traumas,
motor vehicle accidents were by far most common
among other injury mechanisms. In our study, the
most frequently observed reason was high fall
(56.7%). In motor vehicle accidents, one of the most
frequently occurring reasons of trauma, vertebral
fracture and neurological injury risks can be reduced
to a great extent simply by wearing the vehicle safe-
ty belts. It has been reported that vehicle safety belts
were not used in 67% of the motor vehicle accidents
resulting in injuries with vertebral fractures. On the
other hand, waist-level vehicle safety belts are also
closely related with flexion-distraction fractures.
Recently, with the decreasing use of these type seat
belts, flexion-distraction fractures decreased. With
the use of safety belts with shoulder-waist compo-
nents, anterolateral compression fractures occur in
vehicle accidents and the risk of tear involving pos-
terior elements is high.""'"*" For this reason, insta-
bility is more frequently observed in vertebral frac-
tures due to vehicle accidents, increasing the rate of
surgical treatments.

Vertebral fractures are usually due to high-energy
traumas and the risk of associated injuries is
high.?**" Their frequency is 43-78%. One half of
these associated injuries are composed of skeletal
traumas and the other half, of various organ injuries.
Visceral injuries mostly occur (15%) associated with
fractures of thoracal region. The rate of these
injuries raise to 63% in flexion-distraction fractures
particularly due to the use of wrist-level safety belts
and 34% of these cases involve children.””"'*'" In
our study, skeletal and visceral injuries were identi-
fied in 158 subjects (42.5%).

While head trauma, rib and sternum fractures fre-
quently accompany the thoracal vertebra fractures,
associated calcaneous and pilon tibia fractures often
coexist in high falls.”*' In our study, the most com-
mon associated injury was calcaneous fracture, six
of which were bilateral (n=35, 9.4%). We think that
calcaneous fracture was the most common injury
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among other associated lesions just because the trau-
mas due to high falls occurred more.

In summary, regarding age and sex, middle-aged
men and regarding type of fracture, compression
type fractures predominated our study. High fall was
number one among fracture mechanisms.
Throcolumbar transition site was the most effected
level. Eighty two subjects (22.0%) had multilevel
vertebral fractures, 110 subjects (29.6%) had associ-
ated fractures at other sites and 38 of them (10.2%)
had other organ injuries and/or head trauma. The
results of our study show that, each patient applying
to emergency room with high-energy trauma should
be treated as if he/she has vertebral fracture until its
absence is confirmed using routine bilateral verte-
bral radiographies. We recommend careful physical
and radiographic examination of patients with verte-
bral fractures for the potential of associated sec-
ondary injuries.
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