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Abstract Due to the increasing elderly population,
the prevalence of osteoporotic hip fractures in Japa-
nese patients continues to rise. It is well established that
patients with either hip fracture or both symptomatic and
asymptomatic morphometric vertebral compression frac-
ture (VCF) have a poor health prognosis compared with
the general population. The purpose of this study was to
retrospectively investigate vertebral fracture rates among
patients with hip fracture and their influence on mortal-
ity. We examined 182 cases of osteoporotic hip fracture
in patients admitted to our institution between January
2009 and May 2011. The average age at the time of frac-
ture was 85 years. Radiographs of the lumbar spine were
obtained from all of the participants and the lateral spi-
nal radiographs were examined for evidence of VCF. The
patients were classified into two groups, those with VCF
and those without. A VCF was identified in approximately
78 % of the patients. The mortality rate 1 year after the
hip fracture was approximately 22 % and it was signifi-
cantly higher in patients with VCF. Through multivariate
statistics we found that VCF, post-operative complica-
tion, loss of ambulation after operation and medication for
osteoporosis were statistically significant. In other words,
VCF, post-operative complication and loss of ambulation
were considered to be poor prognostic factors and medica-
tion for osteoporosis was likely to improve the prognosis.
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We concluded that the risk of mortality after hip fracture is
significantly greater in patients who also have VCF com-
pared to patients without VCF, and that medication for
osteoporosis is likely to improve prognosis.
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Introduction

Due to the increasing size of the elderly population in
Japan, the prevalence of patients with osteoporotic hip
fractures continues to rise [1-3], while the fracture rates in
European and American populations are declining [4-6].
Several investigators propose that patients with hip fracture
or both symptomatic and asymptomatic morphometric ver-
tebral compression fracture (VCF) have a poor prognosis
compared with the general population [7-9]. However, a
detailed investigation of the impact of VCF on mortality in
Japanese patients with hip fracture has not been undertaken
previously.

The city where our hospital is located had a population
of approximately 38,000 in March 2009, and around 27 %
of them were aged 65 years or older. This value is a little
higher than that for the entire prefecture, where the elderly
represent approximately 25 % of the population. This hos-
pital is the only one in the city that provides an orthopedic
service; therefore, most patients who sustain hip fracture
attend our institution.

The purpose of this study was to retrospectively investi-
gate the rates of VCF in patients with hip fracture and the
influence of VCF on mortality after hip fracture by using
multivariate analysis.
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Materials and methods
Patients

One hundred and eighty-four patients with primary hip frac-
ture (femoral neck or trochanteric fracture) were admitted
to our hospital between January 2009 and December 2011.
We excluded two patients with a fracture caused by a high-
energy injury (fall or traffic accident), and thus a total of 182
patients with low-trauma osteoporotic hip fracture (47 males
and 135 females) participated in this study. The local hospital
Institutional Research Board approved the present study and
informed consent was obtained from each patient. The average
age at the time of injury was 84.9 £ 7.0 years, and the range
was 66-99 years. Sixty-five patients had femoral neck frac-
ture and 117 patients had trochanteric fractures. We obtained
survival and mortality data on all 182 patients from medical
records and from telephone calls to the patients’ families.

Assessment of VCF and mortality data

Lumbar spine radiographs were obtained for all patients on
admission. Lateral spinal radiographs were examined by two
orthopedic surgeons (N.I. and T.H.) and VCFs were defined
based on the criteria of The Japanese Society for Bone and
Mineral Research (Fig. 1) [10]. Patients were categorized
into two groups, namely those with VCF (VCF group) and
those without VCF (N group). Patients were also grouped
according to whether or not they had been taking anti-oste-
oporosis drugs before they sustained hip fracture (medica-
tion and non-medication group, respectively). We classified
the patients who suffered from cardiac disease (except for
hypertension), pulmonary disease, cerebrovascular disease,
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Fig. 1 Diagnostic criteria for vertebral compression fracture (from
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malignant tumor, diabetes mellitus, renal failure and others
before the injury of hip fracture as having pre-operative com-
plications, because these diseases were considered to affect
mortality. We also defined those patients in whom cardiac
disease, pulmonary disease, cerebrovascular disease, malig-
nant tumor, diabetes mellitus, renal failure and others had
newly occurred, or became worse, as having post-operative
complications. Patients who could walk with a walker or
could walk with or without crutches were classified as ambu-
latory. Patients who required assistance to walk were consid-
ered to have had loss of ambulation. We collected data on
age, gender, presence or absence of VCE, pre- or post-opera-
tive complications, ambulatory or not before and after opera-
tion, percentage of patients taking medication for osteopo-
rosis before hip fracture, and deaths during the 1-year study
period, and subjected them to statistical analysis.

Statistical analysis

The statistical analysis was performed using SPSS software
version 18.0 (SPSS Inc, Chicago, IL, USA). We applied mul-
tivariate analysis to investigate the factors with regard to mor-
tality such as age, gender, presence or absence of VCF, pre-
or post-operative complication, ambulant or not before and
after operation and on medication for osteoporosis or not. A
p value of <0.05 was considered to be statistically significant.

Results

Forty out of the total of 182 patients (22.0 %) died within
1 year of hip fracture (1-11 months, average 5.1 months)
(Table 1). There were 133 out of 182 patients (73.1 %) with
155 pre-operative complications: 41 with cardiac disease,
28 with pulmonary disease, 26 with cerebrovascular dis-
ease, 15 with malignant tumor, 25 with diabetes mellitus,
15 with renal failure and 5 others (4 with liver disease and
1 with dermatomyelitis). There were 47 out of 182 patients
(25.8 %) with 53 post-operative complications: 13 with car-
diac disease, 19 with pulmonary disease, 9 with cerebrovas-
cular disease, 2 with malignant tumor, 5 with diabetes melli-
tus, 4 with renal failure, and 1 showing other complication 1
(melena). Out of 182 patients, 32 (17.6 %) were taking anti-
osteoporosis drugs before they sustained hip fracture: 17 on
bisphosphonates, 8 on selective androgen receptor modula-
tors and 7 on vitamin D (alfacalcidol). All 32 patients were
taking each anti-osteoporosis drug alone, and not in combi-
nation with any other anti-osteoporosis drugs.

Another finding of this analysis was that we identified
VCF in 141 patients (77.5 %). The details of both VCF and
N groups are shown in Table 2.

We applied multiple logistic regression to identify the
factors which affected prognosis; death during the first
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Table 1 Comparison of Survival (n = 142) Death (1 = 40) p value
mortality in patients within
1 year of hip fracture Age (years) 84.1 + 7.1 (66-98) 86.8 + 6.1 (77-99) 0.072
Gender* 33/109 (M: 23.2 %) 14/26 (M: 35.0 %) 0.133
VCF 103 (72.5 %) 38 (95.0 %) 0.002
Pre-operative complication 99 (69.7 %) 34 (85.0 %) 0.054
Post-operative complication 15 (10.6 %) 32 (80.0 %) <0.001
) Loss of ambulation before operation 2 (1.4 %) 6 (15.0 %) <0.001
Xac;:ﬁt“u\r/:rtebral compresston Loss of ambulation after operation 27 (19.0 %) 27 (67.5 %) <0.001
@ Male (M)/female Medication for osteoporosis 29 (20.4 %) 3 (7.5 %) 0.043
Table 2 Comparison between VCEF group (n = 141) N group (n = 41) p value
VCF group and N group
Death 38 (27.0 %) 2 (4.9 %) 0.003
Age (years) 86.0 £ 6.8 (70-99) 82.8 + 6.5 (66-87) 0.065
Gender® 37/104 (M: 26.2 %) 10/31 (M: 24.4 %) 0.811
Pre-operative complication 103 (73.0 %) 30 (73.2 %) 0.988
) Post-operative complication 42 (29.8 %) 5(12.2 %) 0.002
Xg; u\r'z“ebral compression Loss of ambulation before operation 7(5.0 %) 1(2.4 %) 0.487
2 Without VCF Loss of ambulation after operation 46 (32.6 %) 8 (19.5 %) 0.106
Medication for osteoporosis 26 (18.4 %) 6 (14.6 %) 0.537

> Male (M)/female

Table 3 Multiple logistic regression with regard to prognosis

Odds ratio 95 % Confidence p value
interval

Age 1.1 0.80-1.16 0.218

Gender (male) 1.5 0.53-4.25 0.533

VCF 19.5 1.92-197.8 0.012

Pre-operative compli- 2.7 0.76-9.48 0.191
cation

Post-operative compli-  29.3 8.16-105.4 <0.001
cation

Loss of ambulation 1.4 0.49-4.10 0.512
before operation

Loss of ambulation 8.4 3.55-19.61 0.017
after operation

Medication for osteo- 0.9 0.86-0.99 0.047
porosis

VCF Vertebral compression fracture

year was adopted as a dependent variable. We found that
VCEF, post-operative complication, loss of ambulation after
operation and medication for osteoporosis were statistically
significant (Table 3).

Discussion

Factors that have been associated with increased risk of
mortality after hip fracture include older age, male gender,

dementia, pre-fracture gait and pre- or post-operative com-
plications [11-14]. Mortality within a year of hip fracture
has been reported to range from 11 to 35 %, which is in
keeping with our findings (22.0 % mortality rate) [11,
13—15]. Lau [16] et al. reported 20 % mortality after VCF,
which is similar to post-hip fracture mortality, but there is
little evidence on mortality rates among patients with both
hip fracture and VCF. Sakuma et al. [17] reported that
from a group of 85 random hip fracture patients, 44 under-
went spinal radiography, and it was found that of them 36
patients (81.4 %) had a pre-existing (prevalent) vertebral
fracture, suggesting that patients with vertebral fracture
have increased risk of a subsequent hip fracture. This evi-
dence tallies with our current investigation.

We had speculated that VCF could have led to an unsta-
ble gait and reduced activity levels. Hip fracture would
have led to a further decrease in physical activity and this
could have precipitated complications such as pneumonia,
heart failure and dementia. Consequently, the prognosis of
the patients with VCF seems to be worse.

Our results show that the presence of VCF is a risk fac-
tor for mortality after hip fracture. It is important, therefore,
to prevent both hip fractures and VCF. Fracture prevention
requires treatment for osteoporosis. The effectiveness of
anti-osteoporosis drugs is well established [18-20], but in
our study only 32 out of 182 patients (17.6 %) were receiv-
ing medication. However, there was a significantly lower
mortality in patients who had been on medication ver-
sus those who had not. Many patients in the Medication
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group had consulted our institution at the time of the onset
of VCF, and had subsequently started taking osteoporosis
drugs. We speculate that this would have reduced the risk
of further collapse at the site of the VCF or the incidence
of new fractures in other vertebrae, and helped alleviate the
pain.

The current study has its limitations since only Japanese
patients were included. The data may be typical of elderly
Asian people but they may differ significantly from Cauca-
sian or other populations in relation to factors such as bone
density, the incidence of hip or vertebral fracture, and the
age at the time of fracture. On the other hand, the strength
of our study is that we are confident that our assessment of
mortality is accurate because we were able to collect data
for all participating patients.

The number of patients with hip fragility fractures is
still increasing [1, 3] and, since bone density decreases
with age, it is imperative to offer early treatment with anti-
osteoporosis drugs to reduce fracture risk. Preventive treat-
ment should therefore be more widely available to elderly
patients with osteoporosis.

Conclusions

Vertebral compression fracture was observed in 77.5 % of
patients with hip fracture. Among patients with hip frac-
ture, those who also had a VCF had significantly increased
risk of mortality compared to patients without VCF and
medication for osteoporosis is likely to improve prognosis.
Moreover, post-operative complication and loss of ambula-
tion were likely to more frequently occur in patients with
VCF; consequently, the prognosis of patients with VCF
seems to be worse.
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