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Abstract
Background: The failure rate for the closed/non‑surgical treatment of thoracic 
and lumbar vertebral body fractures (TLVBF) in trauma patients has not been 
adequately evaluated utilizing computed tomography (CT) studies.
Methods: From 2007 to 2008, consecutive trauma patients, who met 
inclusion criteria, with a CT diagnosis of acute TLVBF undergoing closed 
treatment were assessed. The failure rates for closed therapy, at 3 months 
post‑trauma, were defined by progressive deformity, vertebral body collapse, 
or symptomatic/asymptomatic pseudarthrosis. The Arbeitsgemeinschaft 
für Osteosynthesefragen (AO) classification was utilized to classify the 
fractures (groups A1 and non‑A1 fractures) and were successively followed with 
CT studies.
Results: There were 54 patients with 91 fractures included in the study; 
66 were A1 fractures, and 25 were non‑A1 fractures. All had rigid bracing 
applied with flat and upright X‑ray films performed to rule out instability. None 
had sustained spinal cord injuries. Thirteen patients (24%) failed closed 
therapy [e.g. 13 failed fractures (14%) out of 91 total fractures]. Five failed 
radiographically only (asymptomatic), and eight failed radiographically and 
clinically (symptomatic). A1 fractures had a 4.5% failure rate, while non‑A1 
fractures failed at a rate of 40%.
Conclusion: Failure of closed therapy for TLVBF in the trauma population is not 
insignificant. Non‑A1 fractures had a much higher failure rate when compared to A1 
fractures. We recommend close follow‑up particularly of non‑A1 fractures treated 
in closed fashion using successive CT studies.
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INTRODUCTION

Spinal injuries in the trauma population are detected 
in 23.2% of cases.[16] Fractures involving the thoracic 
or lumbar spine are typically noted in 4.4% of trauma 
patients.[5] The majority of these injuries however do not 
involve neurological deficits, and therefore, the decision 
to treat them operatively or conservatively will depend on 
the degree of suspected instability. Initial experience with 
conservative therapy with or without the application of 
postural reduction seemed favorable.[3,14] Here, a variety of 
external orthoses or immobilization have been applied with 
overall good outcomes.[2,4,6,8,9,11,17,19,20] There are reports of 
closed treatment of traumatic thoracic and lumbar vertebral 
body fractures (TLVBF) without bracing documenting good 
outcomes.[2,8,10,13,15,17] Overall, there are few prospectively 
evaluated patient series documenting outcome of traumatic 
TLVBF treated in closed fashion.[1,2,4,9,11,12,17‑19,23]

MATERIALS AND METHODS

Clinical data
Between 2007 and 2008, trauma patients with a computed 
tomography (CT) diagnosis of acute TLVBF undergoing 
closed treatment by senior author with minimum follow‑up 
of 3 months, or failure of treatment, were consecutively 
evaluated. The bracing was adjusted to the level of fracture 
and included thoracolumbosacral orthosis (TLSO). For 
high thoracic injuries halo immobilization was applied.

Injury classification
The Arbeitsgemeinschaft für Osteosynthesefragen (AO) 
classification was applied to classify the body fractures 
into A1 and non‑A1 fractures. The fractures were followed 
using CT imaging up to 3 months after initial treatment. 
The failure with closed therapy was defined as progressive 
deformity greater than 50% of the initial sagittal or coronal 
angulation [Figure 1], body collapse greater than 50% of 
the index height of the involved vertebra [Figure 2], or 
pseudoarthrosis (e.g., a fracture gap of greater than 1 mm 
and worsening gap) [Figure 3]. Clinical failure was defined 
as radiographic failure with symptoms (pain, neurological 
deficits, or both combined). The radiographic and clinical 
outcomes were evaluated 3 months later after follow‑up 
CT imaging plus examinations.

Statistical methods of analysis
The Chi‑square test was applied for statistical analysis. 
A P value of 0.05 or lesser was considered statistically 
significant, and a P value of 0.001 or lesser was considered 
statistically highly significant. Institutional review board 
approval was obtained for this study.

RESULTS

A total of 54 patients, harboring 91 vertebral body 
fractures, (31 male, 23 female; mean age 44 years), who 
survived the initial injury and had sufficient follow‑up 
were enrolled consecutively. The mechanism of injury 
included motorized vehicle accidents (N = 35), 
falls (N = 12), auto versus pedestrian (N = 3) and other 
mechanisms (N = 4) [Table 1]. Of the total fractures, 
66 were A1 fractures and 25 were non‑A1 fractures. All 
had rigid bracing (turtle shell bracing or halo), and none 
had spinal cord injury. Thirteen patients (24%) failed 
closed therapy: in short, 13 failed body fractures (14%) 
out of 91 total broken vertebrae. Five (5.5%) failed 
radiographically only (asymptomatic), and eight (8.8%) 
failed radiographically and clinically (symptomatic). 
A1 fractures had a 4.5% (N = 3) failure rate; all 
were clinical failures. Non‑A1 fractures failed at 
40% (N = 10); half of these were radiographic, and 
the other half were clinical failures. There was a 
highly significant association between A1 fractures and 
healing after bracing, when comparing them to non‑A1 
fractures (P = 0.0001).

Clinical failures; Symptomatic patients
All eight patients (61.5%) with symptomatic clinical 
failure complained of back pain without neurological 
deficit. One underwent pedicle screw fixation for 
pseudoarthrosis of the fracture with pain relief following 
surgery. The remainder were treated conservatively. 

Figure 1: A 69 year old male was involved in a motor cycle accident 
and suffered from a 2 column thoracic 6 fracture AO type B (a). 
He was braced but at 6 weeks time imaging revealed significant 
progression of post traumatic kyphotic deformity (b). Surgery was 
offered, but he refused since he was asymptomatic. He was followed 
up elsewhere and kept in brace for a total of 9 months. At 2 years 
after injury he remained asymptomatic

ba
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One was referred for percutaneous cement injection for 
progressive body collapse, but was not felt to be a good 
candidate for the procedure on consultation.

Without failure of closed management
In the cohort of patients without failure of closed 
management (N = 41) five patients (12%) were 
complaining of persistent back pain without neurological 
deficits; all of them were managed conservatively. There 
was a highly significant association between healed 
fractures and absence of back pain, when comparing them 
to non‑healed fractures and pain freedom (P = 0.0001).

DISCUSSION

Traumatic vertebral body fractures of the thoracic 
and lumbar spine can successfully be managed 
nonoperatively.[1,2,4,8,10,11,13,17,19,20,22] Overall, the risk 
of neurological injury in these patients is low in 
association with nonoperative therapies. Earlier 
concern of significant risk to sustain new or worsened 
neurological damage with nonoperative therapy could 
not be substantiated by other published reports that 
examined a broader range of TLVBF.[1,2,4,6,7,10,11,17,19‑22] Due 
to the excellent results associated with nonoperative 

therapies, surgery has been generally reserved in cases of 
fractures associated with neurological deficits. The fact 
that only 14% of all patients were managed operatively 
underscores a general conservative approach in our 
experience. In other words, treating these patients 
with a more severe fracture pattern upfront with 
surgery is expected to result in lower failure rate in the 
conservatively treated cohort. Yet, even with more severe 
fractures being included for nonoperative therapy, no 
significant neurological compromise was encountered. 
Open surgery was successfully avoided in almost all 
cases of failures but one. Therefore, one can conclude 
that closed therapy in this population was safe in all 
followed subjects and effective in most of them.

The presence of failure of closed therapy for TLVBF may 
be associated with development of back pain. In the 
failure group of 13 patients 61.5% complained of back 
pain, in contrast to only 12% in the nonfailure group. 
In the present literature there are conflicting data to 
prove that non‑healing or deformity of TLVBF are more 
frequently associated with pain.[4,6,8,13,20,22]

For future studies, it will be important to evaluate the 
method of nonoperative therapies. Only then can we 
implement guidelines for more accurate stratifications of 
therapies for patients with TLVBF.

CONCLUSIONS

We were able to safely and successfully treat the majority 
of patients with traumatic TLVBF in closed fashion 
with bracing; none suffered significant or permanent 
neurological damage, and only a single patient underwent 
operative therapy.

Table 1: Distribution of patient population by mechanism 
of injury

Mechanism of Injury Patients

MVA 35
Fall 12
Auto vs Pedestrian 3
Other 4
Total 54

Figure 2: A 71 year old male involved in a motor vehicle accident 
suffered from an lumbar 3 burst fracture AO type A3 (a). He 
was placed in a TLSO.  At 3 months follow up, patient was 
asymptomatic. Imaging revealed  significant collapse of the fracture 
(b).  He was removed out of brace and had no further clinical 
complaints at 6 months follow up

ba
Figure 3: A 22 year old male was involved in a motor cycle 
accident and suffered from a lumbar 1 fracture AO type A2 (a). 
He was treated in a TLSO brace for 4.5 months but disclosed 
pseudo-arthrosis of the fractured vertebral body on imaging (b).  
Due to ongoing mechanical back pain he was fused operatively at 
an outside facility closer to his home and did well on follow up at 
11 months

ba
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