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Introduction
The aging of the population and many risk factors (e.g. low 

physical activity, low intake of calcium and vitamin D) are especially 
associated with osteoporotic vertebral fractures in geriatric patients 
[1,2]. However, it is necessary to differentiate between osteoporotic 
vertebral fractures without trauma and acute injuries with preceding 
trauma: According to Magerl et al. [3] and their fracture classification, 
the first ones are mainly type A1 injuries–i.e. generally stable fractures, 
mostly in the transition area of the thoracic and lumbar spine–that 
should principally be treated conservatively, even when percutaneous 
vertebroplasty or kyphoplasty offer minimal invasive surgical options 
with subjectively good results [4,5]. In contrast, accidents or even minor 
traumas in geriatric patients will result in severe type A3 (incomplete 
or complete burst fractures), or even type B or C unstable fractures 
that require surgical stabilisation. Depending on the type of vertebral 
fracture and the localisation, many novel instruments and surgical 
approaches are available to prevent complications such as vertebral 
malunion and neurological deficiencies through paraplegia [6].

Eventually, the surgical stabilization of an unstable vertebral fracture 
should provide the geriatric patient a preferably high level of quality 
of life–even ideally restore the status prior to injury. Up to now, only 
the consequences of morbidity and mortality following osteoporotic 
vertebral fractures were investigated in some studies, showing a 
reduced estimated survival 5 years after diagnosis (61% compared with 
an expected value of 76%) [7] and a subsequent reduction in activities 
of daily living with restriction of social contacts [8-10]. 

No valid data have been available yet with regard to the quality of life 
following the surgical treatment of traumatic unstable spinal fractures 

in geriatric patients. Thus, we decided to conduct this retrospective 
study in a proprietary patient population.

Material and Methods
The inclusion criteria for this study (evidence level 4) were an age 

of at least 65 years and a traumatic vertebral fracture type A3, B or C 
according to Magerl et al. [3] of the thoracic or lumbar spine, which 
had been surgically treated between 01/01/2004 and 31/12/2008 (5-year 
period). All diagnoses were preoperatively confirmed by conventional 
X-ray images and CT scans. The exclusion criteria were fractures due
to osteoporosis without preceding trauma and injuries of the cervical
spine (which require specific consideration), age of less than 65 years
at the time of surgery, and follow-up periods of less than 12 months
post surgery. Based on these inclusion and exclusion criteria, the
patient population was then identified in an electronic database of
our department and initially analysed with regard to empirical data,
including complications and neurological status according to Frankel et
al. [11]. Then, the patients were contacted via telephone and, after giving
their consent, they were invited for a clinical and radiological follow-
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up. Conventional radiological images in 2 planes for the analysis of the 
affected spinal section were made and a clinical follow-up investigating 
subjective satisfaction, Visual Analogue Scale scores for back and leg 
pain, homecare nursing, level of care, and SF-12 questionnaire results 
was conducted. The SF-12 questionnaire is a short form of the SF-36 
questionnaire, which is well accepted for the evaluation of the general 
health-related quality of life and which has sufficient reliability and 
validity even in the German version [12,13]. The SF-12 contains 12 
questions and their scores add up to a total between 0 and 100 for each 
of a physical and a mental summary measure. A high score represents 
a high quality of life; a lower score represents an equivalently lower 
quality of life. A score of 50 with a standard deviation of 10 is equivalent 
to the health status of the average population.

Statistics
SPSS version 18.0 for Windows (SPSS Inc, USA) was used for 

the statistical data analysis. The continuous variables, specified as 
average values with their standard deviations, were evaluated using 
the Shapiro-Wilk test for normal distribution. If p>0.05 was associated 
with normal distribution, the t-test was used for comparisons to 
calculate significance if 2 samples were independent, and the t-test 
for paired samples was used if 2 samples were related. If p was <0.05 
in the Shapiro-Wilk test and no normal distribution was found, the 
Mann-Whitney-U test was used if the samples were independent, and 
the Wilcoxon test was used if 2 samples were related. The significance 
level was set at <0.05. 

Pearson’s correlation coefficient was used for the correlation 
calculation of samples with normal distribution and Spearman’s 
Rho was used for ordinal scale samples with normal distribution. A 
correlation coefficient of r <0.2 is considered to represent a very low 
correlation, while r=0.2-0.5 is considered to represent a low correlation. 
r >0.7 represents a high correlation.

Results
A total of 42 patients (26 male, 16 female) underwent surgical 

treatment. The average age was 71.4 ± 5.7 years (range 65 to 87 years). 
Altogether, 31 out of 42 patients (74%) gave their approval to follow-
up, allowing us to conduct a complete analysis of the radiological 
and clinical outcome. However, 11 out of 42 patients (26%) were not 
directly available for the following reasons: 3 gave no agreement for 
ambulant follow up, 3 were immobile and 5 patients had already died 
(with a mean survival time of 4.0 ± 1.0 months). Of these 11 patients, the 
following parameters were investigated via telephone, either by talking 
to the patients or to their relatives (deceased patients): satisfaction, 
homecare nursing, level of care, and survival time. 

The classification showed mainly type A3 burst fractures (26 
patients, 62%), followed by type B (11 patients) and type C (5 patients) 
injuries due to Magerl et al. [3]. 

The predominant localisation of the fracture was the level between 
T 11 and L 2 (28 patients, 66%). The most common causes for injuries 
were falls from height (21 patients, 50%), followed by minor traumas 
such as falling to the ground (15 patients, 36%). No one had polytrauma, 
but 4 patients had multiple injuries.

Altogether, 35 patients received open bi-segmental, and 7 patients 
multi-segmental (>2 segments) dorsal instrumentation by internal 
fixator, with additional spondylodesis using autologous spongiosa. 
Surgical treatment was performed within 48 to 72 hours post-trauma. 
An additional decompression by (hemi-) laminectomy was performed 

in cases of manifest, dislocated epidural bone fragment and neurological 
symptoms (14 out of 42 patients). An additional ventral stabilisation of 
the thoracolumbar spine (vertebral body replacement) was performed 
in 9 out of 42 patients during a second surgical procedure. 

Surgical revision rate was 12% (5 patients) with the following 
complications: deep wound infection (3x), 1 impaired wound healing, 
and 1 pedicle screw displacement that required revision. 

From a neurological point of view, 41 out of 42 patients were able 
to walk according to the classification by Frankel et al. [11] both prior 
to and post surgery; there was only one patient with trauma-related 
paraplegia, which did not improve post surgery. 

The local Cobb angle [14]-radiologically measured on lateral X-ray 
images–improved from -4.7° ± 12.3 kyphosis prior to surgery to -1.5° 
± 11.1 post surgery. However, this was statistically not significant (p 
=0.107; t test). In contrast, the postoperative loss of correction at the 
time of the follow-up worsened significantly from -1.5° ± 11.1 to -8.5° 
± 11.3 kyphosis (p<0.001; t test) (Figure 1). 

Health-related quality of life

Subjective patient satisfaction was evaluated clinically in 31 out 
of 42 patients (74%) and via telephone in 11 out of 42 patients (26%) 
using the 5-part question of the SSE Spine Tango [15] . On behalf of the 
deceased patients, the question was answered by their relatives: From 
a subjective point of view, 35 out of 42 patients (83%) were satisfied or 
very satisfied with the treatment. The following reasons were given for 
dissatisfaction: Revision surgery and chronic pain (2x); symptoms of 
paraplegia, impaired mobility, and early postoperative death (1x each).

The patients’ score (arithmetic average) for back pain on the Visual 
Analogue Scale with 11 sections (no pain=0; most severe pain=10) [15] 
was 3.2 ± 2.7. The arithmetic average for leg and gluteal pain on the 
Visual Analogue Scale was 2.0 ± 2.5.

A total of 28 out of 42 patients (67%) experienced no change in 
their homecare nursing following surgery. However, 14 out of 42 
patients (33%), who had lived independently in their home prior to 
surgery, were depending on help from their relatives at the time of 
the follow-up. On the other hand, none of the patients were living in 
a nursing home at the time of the follow-up. From a statistical point of 
view, homecare nursing at the time of the follow-up was significantly 
worse when compared to the situation prior to trauma (p>0.001; sign 
test)

The assignment to a care level (Level 0: No need for nursing, Level 
1: Considerable need for nursing, Level 2: Need for a high level of 
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Figure 1: Local cobb angle on lateral X-ray images: Significant loss of 
correction was observed during the postoperative course.
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nursing, Level 3: Need for the highest level of nursing) at the time of 
the follow-up also worsened significantly compared to the situation 
prior to trauma (p=0.008; sign test). The assignment to a care level 
worsened post surgery in 8 out of 42 patients (19%): 4 out of 42 patients 
and another 4 out of 42 patients had been assigned to a care level that 
was one or two levels higher than before. Another 7 out of 42 patients 
(16.7%), who had not been assigned to a care level, had to be assigned 
to a care level post surgery. However, none of the patients was assigned 
to care level 3 at the time of the follow-up. The assignment to a care 
level at the time of the follow-up was significantly worse than prior to 
trauma (p<0.001, sign test).

Quality of life was evaluated using the SF-12 questionnaire, and 
the physical and mental summary measures were calculated for 31 out 
of 42 patients (74%). The average age in the study’s patient population 
was 73.8 ± 5.4 years (rang 66–89). Thus, the summary measure for 65 
to 74 year-old persons without spinal disorders was used as a reference 
population for comparison [16]. 

The 31 patients showed a total score for physical health of 35.9 ± 
11.0 and a total score for mental health of 48.7 ± 9.5. The reference 
values [16] of 65-74 year-old persons for physical health and for mental 
health were 43.9 ± 9.3 and 51.6 ± 8.4, respectively. 

Hence, the physical quality of life in the patient population after 
27.3 months post surgery was significantly worse (p<0.001) than in 
the general reference population. There was no significant difference 
between the patient population and the healthy reference population 
of 65-74 year-old persons (p=0.099).

The results of the physical and mental summary measures of the SF-
12 were evaluated with regard to their correlation with the postoperative 
loss of correction (as measured with the local Cobb angle [14] in lateral 
X-ray images). However, no correlation (r<0.4; Pearson or Spearman’s 
Rho) between the physical and mental summary measures and the 
postoperative radiological loss of correction was found. 

Discussion
The retrospective study with evidence level 4 was primarily 

conducted to assess the quality of life after the surgical stabilisation 
of unstable vertebral fractures in geriatric patients. The secondary 
objective was the assessment of postoperative morbidity and mortality. 

Against this background, it was also necessary to include the 
surgical procedures and implants in the empirical data collection and 
to perform a radiological follow-up.

It must be emphasised here that, in the meantime, a wide range of 
different surgical approaches, procedures, and implants have become 
available for the treatment of traumatic vertebral fractures, including 
augmentation procedures and percutaneous methods. However, dorsal 
stabilisation using an internal fixator (with dorsal decompression, 
if required) is still considered the standard procedure. In our study 
population, this method was mostly used alone, although there were 
some patients who had also undergone vertebral body replacement. 
Nevertheless, a more detailed analysis of these methods was not a 
primary or secondary study objective. 

We deliberately excluded all osteoporotic fractures without 
preceding trauma, since these injuries mainly represent stable type A1 
fractures according to Magerl et al. [3]. An age of less than 65 years was 
another exclusion criterion. The main causes of injuries were falling 
from a height, followed by falling down stairs. It must be noted here 
that our study population included a high percentage of male patients. 

So far, studies that targeted the investigation of functional outcome and 
quality of life of old patients, commonly concentrated on osteoporosis-
related vertebral fractures involving no or only minor instabilities and 
thus included mainly female patients in their study populations [4,17].

The most common complications of spinal surgery are wound 
infections, implant failures, and pedicle screw misplacements, with the 
latter being related with the risk of iatrogenic damage of the spinal cord 
[17]. 

In our study, we identified 5 out of 42 patients (12%) with 
complications requiring revision. One of these complications was 
a pedicle screw displacement requiring revision. No case of implant 
failure (e.g. pedicle screw loosening requiring revision) was documented 
during the period until the follow-up. Generally, the surgical revision 
rate of 12% in geriatric patients rather presents a low percentage [18]. 

Several studies, although with younger patient populations, 
have consistently shown that there is no correlation between the 
radiological loss of correction on the one side and clinical symptoms 
(mainly postoperative pain) on the other [19-21]. This also applies 
to our population for which the results of the SF-12 questionnaire 
were compared with the radiological loss of correction and analysed 
statistically without showing any correlation.  

A multicentre study [22] investigated the patients’ postoperative 
satisfaction using an ordinal scale with 4 categories: 31% of the patients 
were very satisfied, 52% were satisfied, 13% less satisfied, and 5% not 
satisfied.

At the time of the follow-up, the level of satisfaction in our patient 
population was also investigated using an ordinal scale with 5 levels. In 
total, 83% of the patients were satisfied. The percentage of unsatisfied 
patients was similar to that of the study mentioned before [22]: 17%. 

Particularly in elderly patients, the outcome of a surgical procedure 
should be evaluated based on postoperative quality of life, whereby 
the term quality of life describes a multidimensional construction 
comprising at least 4 components: mental health, physical health, social 
relations, and functional abilities [23,24]. The SF-36 questionnaire is 
an established measurement tool for the assessment of the general 
health-related quality of life, and it has been investigated for validity 
and reliability in various studies [16,25,26]. In various studies, this 
questionnaire was used to assess degenerative changes of the spine 
[27,28], and it has been used in numerous studies with fractures of the 
thoracolumbar spine [20,29,30]. Thus, it can be used as a measurement 
tool for the quality of life in patients with spinal injuries. 

The SF-12 questionnaire that we used is a short form of the SF-36 
with a total of 12 questions that directly refer to physical and mental 
health [25,26]. Similar to the SF-36, a score of 0-100 can be achieved for 
each of the two dimensions (calculated by computer-assisted analysis 
software), in which a high score represents a high quality of life.

The patients of this study achieved a total score of 35.8 ± 11.3 for 
physical health and a total score of 49.3 ± 10.0 for mental health. The 
study population achieved significantly lower summary measures 
with regard to physical health when compared to a (American) 
reference population [16]. It is not yet clear to what extent the values 
of the American reference population match with a German reference 
population, since there are no valid data available yet. The summary 
measures with regard to mental health were not significantly different 
when compared with the reference population. 

Fisher et al. [31] used the SF-36 questionnaire for the evaluation of 
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quality of life after surgery on the upper thoracic spine in 27 patients at 
an average age of 39.9 years and with an average follow-up of more than 
3 years: In this study, the physical summary measurement was as low as 
35.9 and the mental summary measurement was 56.4. Briem et al. [20] 
investigated 30 patients (range 18–63 years) with traumatic fractures 
of the thoracolumbar spine. Two years post surgery after dorso-ventral 
instrumentation the SF-36 results showed a physical score of 45.8 ± 8.9 
and a mental score of 51.4 ± 9.2. 

Cockerill et al. [32] used amongst others the SF-12 to investigate the 
quality of life of only 73 patients recruited from 12 European centers 
with an incident vertebral fracture. In this study a vertebral fracture 
was associated with impairment in quality of life compared with their 
matched controls. The average scores of 39.9 and 47.2, respectively, 
were achieved for physical and mental health. The average age (64.8 
years) in this study was almost 10 years lower compared to our study 
population, which may explain the better result for physical health, 
while the result for mental health was similar. 

Recently, Yaray et al. [33] also showed that the most healthy 
outcome scores (e.g. VAS, ODI, RMDQ) were significantly better in a 
healthy volunteers group compared to patients after surgical treatment 
of thoracolumbar fractures. Surprisingly, statistical significance has 
neither been shown in the SF-12 nor in the SF-36 questionnaire. Other 
authors [34,35] investigated the effects of various fracture localisations 
on quality of life. These studies showed that osteoporotic fractures 
of the spine or hip have more negative effects on quality of life than 
fractures of the humerus or wrist, and that patients with vertebral 
fractures have worse long-term results in the SF-36 questionnaire 
compared to patients with hip fractures. 

The majority of our patients had no need for nursing (as defined by 
German social laws), neither before the index event nor at the time of 
the follow-up. On the other hand, the need for nursing was increased 
in 8 patients (19%). As a consequence, these patients required support 
by family members or carers for their personal hygiene, nutrition, and 
mobility, with an expenditure of time between 1.5 h (care level 1) up 
to 3 h (care level 2). No patient required the maximum level of nursing 
(care level 3) 24 hours a day.

All in all, it can be stated that vertebral fractures generally 
reduce the physical quality of life of both young and elderly patients 
permanently–irrespective of the aetiology, severity of the injury, and 
treatment options. 

Objective parameters, such as level of care and homecare nursing, 
were also taken into account in our study. Both of these parameters 
worsened significantly post surgery. In the literature, there are only 
studies [19,29-35] that evaluated the quality of life using a questionnaire, 
while not considering level of care and homecare nursing. Studies with 
younger patients who had undergone spinal surgery partially evaluated 
the outcome of the procedure based on the postoperative working life 
of the patients [17]. All patients of our study population had already 
retired prior to surgery. As a critical aspect, it must be emphasised that 
an age-related upgrading of the level of care and an increased need for 
homecare nursing may develop in elderly persons at an average age of 
more than 70 years–similar to our population–even without vertebral 
fracture, within a period of 2 years. 

Conclusions
In our retrospective study, 42 geriatric patients at an average 

age of 71.4 years with unstable thoracolumbar vertebral fractures 
due to traumatic injuries were investigated. The patients received 

surgical treatment, mostly by dorsal internal fixator. The primary 
objective of the follow-up was the assessment of quality of life. After 
a mean period of 27.3 months post surgery, the need for nursing had 
significantly increased, and the quality of life as measured with the SF-
12 questionnaire was significantly reduced when compared to a healthy 
reference population. Thus, traumatic injuries of the spine in geriatric 
patients represent events that lead to a significantly increased need 
for nursing and in the medium term to a reduced quality of life when 
compared to an age-matching general population. 
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