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Abstract

Fractures that occur against the background of osteoporosis represent a global medical and social 
problem. In elderly people, 90% of hip fractures, as international studies have shown, occur against 
the background of osteoporosis. According to WHO, it is the fractures of the proximal femur that put 
osteoporosis on the 4th place among all causes of disability and mortality.
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Introduction

The increase in the number of patients with osteoporosis 
is due not only to aging of the population, but also to the 
rejuvenation of the disease. There is a clear tendency to an 
increase in the frequency of fragility fracture against the 
background of osteoporosis in the age group of 40-60 years 
[1]. At this age in US women, fractures against osteoporosis 
became the most common pathology. The risk of fractures of 
this localization reaches 15%, which is close to the incidence of 
breast, endometrial and ovarian cancer, combined [2].

In a prospective study conducted in the United States and 
covering the period from 1928 to 1992, there was a 5-fold 
increase in the number of fractures of the proximal femur 
per 100,000 population [3]. A similar trend is taking place 
in European countries, which is confi rmed by the results of 
epidemiological studies conducted in the population over 
50. According to forecasts, further increase in the frequency 
of fractures of this localization is expected. In Finland, for 
example, by 2010 the increase should be 38% [4].

Taking into account prospective studies, such growth 
should be expected. Despite the prevailing opinion about the 
prevalence of osteoporosis among women, epidemiological 
studies of fractures of the proximal femur on its background 
suggest that this is not always the case [5]. So fractures of the 
proximal femur only in the age group of 50-70 years were more 
frequent in women, at the age of 75-80 years were equally 
common in both men and women. The prevalence of men with 
fractures in the age group over 80 years (1.4 times more often 
than in women) is explained by the increase in the signifi cance 
of each fracture in men due to the fact that they are three times 
less at this age than women [6].

Fractures of the proximal femur are considered the most costly, 
because, among other things, require hospitalization. According 
to various authors, patients with these fractures occupy up to 
68% of the beds of orthopedic and traumatological institutions 
[7]. Analysis of morbidity showed that 2500-3000 patients 
with fractures of the femoral neck were treated annually in 
traumatological hospitals with 2,500 beds [8]. The average 
length of stay in the hospital was 30-35 days. In Europe and 
the countries of North America, the cost of treatment and 
rehabilitation of a patient with a fracture of the neck of the 
femur ranges from 28 to 40 thousand dollars. Only 1/4 of the 
observed fractures of the proximal femur end with complete 
recovery with a good functional outcome [9].

Fractures of the neck of the hip are one of the leading causes of 
disability. In addition, every fourth patient dies in the fi rst 6 
months after the fracture, while in the hospital the death rate is 
3% for women and 8% for men [10]. In Europe, the mortality rate 
for fractures of the femoral neck, as shown by epidemiological 
studies, varies from region to region from 19.7% to 55%. With 
conservative treatment, requiring a prolonged bed rest, the 
mortality rate is 40%. More effective tactics for fractures of 
the proximal femur are, according to general opinion, surgical 
treatment [11]. In elderly people with comorbidities, surgical 
intervention has a high degree of risk. This circumstance 
requires interventions in the early period after trauma, before 
the development of somatic complications. An emergency 
operation and early activation of patients reduce the risk and 
severity of complications, and are a factor in the mechanical 
stimulation of osteogenesis. Meanwhile, the results of operative 
treatment of fractures against the background of osteoporosis 
cannot be considered satisfactory. As a retrospective analysis of 
treatment of 360 patients with femoral neck fractures showed, 
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in only 15% of patients the ability to move without additional 
support is restored, in 22% of cases the result of treatment is 
unsatisfactory. The frequency of false joints, according to some 
data, reaches 30% [4]. In many respects this is due to the fact 
that due to the expressed rarefaction of the bone trabeculae 
at the time of surgery, it is not possible to achieve primary 
stability. Adaptive bone tissue rearrangement around the 
implant in the early postoperative period further increases the 
rarefaction of bone structures [12,13].

The solution of the problem of treatment of femoral neck 
fractures against the background of osteoporosis consists of:

I. In the development of adequate methods of surgical 
treatment and the use of fi xatives, minimally damaging 
bone tissue [14].

II. Pharmacological correction of disturbed remodeling 
aimed at increasing bone mass and improving its 
quality. The least traumatic, as studies have shown, 
is osteosynthesis with a bundle of spokes. With 
the introduction of primary tensioned spokes into 
fragments, bone bolls along the perimeter of the fi xer 
are destroyed less than when forming a channel for 
large structures, which in combination with a constant 
tension between the spokes creates optimal conditions 
for healing [14].

Indications for polytensophascic osteosynthesis as the fi rst stage 
of combined treatment are basal, transcervical and subcapital 
fractures of the femur with an angle between the fracture 
plane and the horizontal plane of the pelvis to 50 degrees and 
a small displacement of the fragments. According to Powels 
classifi cation - fractures of 1-2 types. The presence of a type 
III fracture according to this classifi cation is a contraindication 
for the use of polytensophascic osteosynthesis by a V-shaped 
needle [14,15]. With signifi cant displacement of fragments 
preference is given to endoprosthetics. The use of 1.8 mm 
diameter spokes widely used in trauma hospitals signifi cantly 
reduces the cost of treatment. Walking with a dosed load after 
surgery is usually allowed already for 2-3 days. Early load in 
polytensophascic osteosynthesis in patients with osteoporosis 
has a positive effect on impaired bone remodeling [16].

The second stage of combined treatment is the appointment 
of pharmaceuticals that aff ect the remodeling of bone tissue. The 
ultimate goal of pharmacological correction is to increase 
the mass of bone tissue (assessed by its mineral density, 
BMD) and improve the quality of bone tissue [6,7,17]. At the 
time of injury, as well as during the implantation of metal 
structures, regardless of the nature of the disturbance of 
bone tissue metabolism (“high turnover” or “low turnover” 
osteoporosis), the intensity of bone resorption (stress 
remodeling) increases both between fragments and in the area 
of   the needle transmission, which accelerates destruction of 
adjacent bone bunches and may lead to instability of fi xation 
of fragments. In order to prevent this possible complication, it 
is advisable to prescribe antiresorptive pharmaceuticals [10]. 
Previously, a placebo-controlled study of the effi cacy of the 
injectable administration of calcitonin, which has a central 

analgesic effect, in combination with calcium preparations 
or only calcium in fractures of the radius in a typical place 
in postmenopausal women [9,18]. The metacarpal index was 
used as an evaluation criterion. Patients receiving calcitonin 
and calcium showed an increase in the metacarpal index and 
the ratio of the cortical bone area to the total bone area (CA 
/ TA), and a decrease in the level of tartrate-resistant acid 
phosphatase. In the group of patients who received only 
calcium, no changes were detected [19]. In the placebo group, 
there was a decrease in the metacarpal index and CA / TA. A 
double-blind, placebo-controlled study of the intranasal use of 
calcitonin in hip fractures in 2002 on a large (260) number of 
patients showed a positive effect of the drug on the number of 
adhesions achieved [17]. According to available data, fractures 
of the proximal femur are more often detected in individuals 
with low concentrations of active metabolites of vitamin D3 
in the blood [12,13]. Disturbances in the calcium homeostasis 
system and data on low concentrations in the blood of their 
active metabolites of vitamin D3 were the basis for prescribing 
active metabolites of vitamin D3 and calcium preparations in 
a complex of pharmacological correction. Active metabolites 
of vitamin D3, as shown in bone cell culture, affect the 
proliferation of osteoblast precursors, activate bone formation 
processes and improve the mineralization of newly formed 
bone tissue (according to histomorphometric data), improve 
the absorption of calcium in the intestine [15]. In addition, 
active metabolites of vitamin D3 not only increase bone mass 
and BMD, but also positively affect the quality of bone tissue, 
including cortical, which determines the strength properties of 
this part of the skeleton [12]. In an open placebo-controlled 
study, it was shown that with fractures of the femoral neck, the 
need for intake and dosage of active metabolites of vitamin D3 
is determined by the initial level of the blood sugar.

In addition, in the treatment of femoral neck fractures, the 
appointment of calcium preparations is mandatory, since it is 
known that the daily requirement of calcium in patients 
suffering from osteoporosis should be at least 1.5 g per day. 
The unique role of calcium in providing the structure of bone 
tissue and the regulation of intracellular processes is shown in 
numerous experimental and clinical studies [11]. Calciumemia, 
being a strict constant, is normally maintained by the intake 
of calcium from food. With insuffi cient intake of calcium, or 
with a violation of the absorption process in the intestine, this 
element is mobilized from the bone tissue, which contains 99% 
of its total amount in the body [20,21]. Prolonged preservation 
of the negative balance of calcium worsens the metabolism of 
bone tissue, exacerbating the manifestations of osteoporosis. 
Defi ciency of dietary calcium is considered as one of the most 
serious risk factors for the development of primary forms of 
osteoporosis. The rate of daily intake of calcium, depending on 
age and physiological status, ranges from 1000 to 1500 mg per 
day. However, in the diet of residents of developed countries is 
not always this amount. Thus, in the USA, where the number 
of patients with osteoporosis has been steadily increasing for 
many years, the daily intake of calcium from food is usually 
500-650 mg. Supplementation of calcium-containing products 
(calcium-enriched cottage cheese) has a positive effect on 
calcium homeostasis in patients with postmenopausal and 
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senile forms of systemic osteoporosis [16]. In the same study, 
it was shown that the additional intake of calcium from 
food in experimental animals (rats) enhances the process of 
bone formation. In the experimental group of animals, when 
compared with the control group, a signifi cant increase in the 
weight of the spongy bone, a decrease in the porosity of the 
cortical plate and an increase in the cavities fi lled with the 
newly formed bone tissue were revealed.

According to Aloia J. et al. [8], daily intake of 1700 mg of 
calcium and 400 units of vitamin D3 reduces the rate of bone loss 
in the femoral neck in postmenopausal women. The solution of 
the problem of suffi cient provision of the calcium population 
by many researchers see in the appointment of calcium 
preparations. It is proved that in this case the loss of cortical 
bone is reduced, which, as is known [7], plays a leading role 
in ensuring the strength of the neck of the femur. In observed 
patients with femoral neck fractures on the background of 
osteoporosis, in all cases with adequate osteosynthesis and 
pharmacological correction of the bone tissue remodeling 
processes, fusion was achieved in usual terms. X-ray 
densitometry, performed 6 months after the operation, showed 
that the appointment of pharmaceuticals not only prevented 
the loss of bone tissue in the opposite neck of the thigh, but 
also increased its mass (on average by 2.6%) in more than half 
of cases. Identifi ed in 9% of cases (despite fracture fusion), 
the decrease in BMD on the opposite side was assessed as a 
consequence of an inadequate dose of drugs and confi rmed 
the necessity of its longer appointment [6,8]. The need to use 
pharmaceuticals is visible when comparing the results with 
the results of repeated DXA in the control group, where the 
loss of bone mass in the opposite cervical region is noted in 
82% of cases. In the remaining 18% of cases BMD dynamics 
was insignifi cant, but during the fi rst year after the operation, 
4 fractures of the contralateral femoral neck occurred in the 
control group [22]. In 3 cases, the fracture fusion after the 
operation was lengthened, in one - a false joint was formed. The 
obtained data give us grounds to state that under the expected 
further increase in the number of patients with osteoporosis, 
the solution to the problem of fractures against its background 
can consist only in a complex of therapeutic measures, 
including along with surgical treatment (as an obligatory fi rst 
stage) the use of a second stage of pharmaceuticals that affect 
remodeling mechanisms and able not only to increase the mass 
of bone, but also to improve its quality. Doses and the sequence 
of prescription of drugs are determined by the initial level of 
blood Ca [17,23].

Prevention of cervical hip fracture

In order to reduce the risk of cervical hip fracture, patients 
must maintain the active lifestyle, regularly exercise. Physical 
activity supports the elasticity of the tendon-ligament 
apparatus, the tone of the muscle tissue and allows to control 
body weight as obesity greatly increases the probability of 
fractures [24].

Balanced diet is a clue to preventing cervical hip fracture. 
Daily diet must include foods with a high calcium intake. The 
daily requirement for this microelement in adults is 800-1000 

mg. It is strongly recommended to increase a daily intake 
up to 1200 mg for athletes and elderly. The products rich in 
calcium include fi sh, dairy products, green vegetables etc. Also 
some kinds of fruit such as bananas, tangerines, grapefruit, 
apples etc; soy products, almonds are rich in calcium. However, 
poppies and sesame contain the highest amount of calcium.100 
grams of these products contain more than 1000 mg of a useful 
substance [25,26].

In the elderly (especially women) it is necessary to use 
supplements that contain calcium (mono- or multivitamin 
complexes).

In order to prevent fragility fracture patients must regularly 
visit their doctors and follow their recommendations. Cause 
only when a patient and doctor work as a team it is possible to 
achieve the best results.
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