Mini review

Proximal femural fractures: epidemiology

Massimo Innocenti, MD?
Roberto Civinini, MD?
Christian Carulli, MD?
Fabrizio Matassi, MD?

Department of Orthopaedics and Traumatology,

Plastic Surgery and Rehabilitative Medicine of the University of
Florence, Florence, Italy

Chief: Prof. M.I. Gusso

211 Orthopaedic Clinic

Chief: Prof. M. Innocenti

Address for correspondence:

Prof. Massimo Innocenti, MD

Largo P. Palagi 1, 50139 Florence, Italy
Ph. +39 055 7948166

Fax +39 055 432145

E-mail: m.innocenti @ med.unifi.it

Summary

The Authors report briefly about epidemiology and prognosis
of proximal femoral fractures in elderly people worldwide. Fo-
cusing particurarly on ltalian population, the Authors report
on the impact that this pathologic phenomenon has on the
quality of life of patients and on general population, also from
a social and economical point of view. A concise overview of
the options treatment is also presented.
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Osteoporosis is defined as a systemic skeletal disease charac-
terized by low bone mass density (BMD) and deterioration of
bone microarchitecture with a consequent increase of bone
fragility and susceptibility to fractures (1). In the clinical prac-
tice, osteoporosis is defined by the World Health Organization
(WHO) as a bone mineral density which is 2.5 standard devia-
tions below the mean value of bone mass in young adults (20-
year-old healthy female average) as measured by Dual energy
X-ray Absorptiomeiry (DXA) (2).

It is estimated that in Italy today almost 4 million women suffer
from osteoporosis with a prevalence above that of other Euro-
pean countries (3).

Hip fractures have become the international barometer of os-

teoporosis since they are strongly related to low BMD, cost
more to repair, and cause more disability than any other type of
osteoporotic fracture; furthermore, they are almost always
treated in hospitals and are therefore easier to count and com-
pare from country to country.

The number of hip fractures that occur each year in the world
has been estimated to be 1.66 million in 1990 and is predicted
to rise to 6.26 million by the year 2050 (4). In italy, every year
there are 78 thousand hip fractures to be related to osteoporo-
sis, 90% of which in subjects over 65 years of age (5).

Their incidence is in constant increase probably due to the de-
mographic modifications and the continuous increment of the
average life of the population and therefore the presence of a
higher number of elderly patients (6).

From 1999 to.2002 there has been an increase of the inci-
dence of hip fractures equivalent to 9.2% connected almost ex-
clusively to the increase in incidence of fractures in women
over 75 years of age, going from 47.552 in 1999 to 53.628 in
2002, with an increase of 11.3% in 4 years (Tab. 1) (5).

The risk of these fractures increases exponentially with the in-
crease of age and is higher in women (male-female ratio: 1-3,
in Caucasian race - Figure 1) (7). Because women have more
bone loss and falls than men, their incidence of hip fractures is
about twice that seen in men at any age in the USA and Eu-
rope. Furthermore, women live longer than men so that more
than three-quarters of all hip fractures occur in women.

The reduction of BMD related to age is the main factor which
exposes elderly people to a greater risk of hip fracture (Figure
2) (8-10).

Hip fractures are strongly associated with BMD in the proximal
femur, but there are also many clinical predictors of hip fracture
risk that are independent of bone density (Figure 3) (11).

Hip fracture incidence was 17 times greater among 15% of the
women who had five or more of the risk factors, exclusive of
bone density, compared with 47% of the women who had two
risk factors or less. However, the women with five or more risk
factors had an even greater risk of hip fracture if their bone
density Z score was in the lowest tertile.

There is a geographic difference in hip fracture incidence in
that the age- and sex-adjusted hip fracture rates are higher in
northern Europe than in southern Europe. Another area with a
high hip fracture incidence is North America (12). Today about
half of the hip fractures occur in Europe and North America; in
2050 this proportion will fall to one quarter due to the greater
increase in population size in the other regions. The steepest
increases will be observed in Asia and Latin America.

Hip fracture incidence was 17 times greater among 15% of the

Table |
Age 1999 2000 2001 2002

J ? J ? J ? d ?
45-64 aa 2520 3633 2527 3259 2550 3584 2510 3405
65-75 aa 3573 9854 3611 9589 3716 9618 3715 9879
> 75 aa 11702 47552 12426 47867 13153 51867 13582 53628
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Figure 1 - Modified from Reginster JV et al. (ref. 7).
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Figure 2 - Modified from Aloia JF et al. (ref. 8).

Risk factor Relative
Risk
Age (per 5 years) 1,4
Current use of long-acting benzodiazepines (vs not) 1,6
Current use of anticonvulsant drugs (vs not) 2
Previous hyperthyroidism (vs none) 1,7
History.of maternal hip fracture (vs none) 1,8
Current caffeine intake (per 190 mg/day) 1,2
Resting pulse rate >80 beats/min (vs 80 beats/min) 1,7
Walking for exercise (vs not) 0,7
Any fracture since age 50 years (vs none) 1,5

Figure 3 - Modified from Cummings SR et al. (ref. 11).

women who had five or more of the risk factors, exclusive of
bone density, compared with 47% of the women who had two
risk factors or less. However, the women with five or more risk
factors had an even greater risk of hip fracture if their bone
density Z-score was in the lowest tertile.

Many studies suggest an increased mortality among patients
who develop osteoporotic fractures, particularly fractures of the
hip (13). Mortality in the acute phase reaches 5% and after a
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year from the fracture 30%. It has been calculated that the risk
of death due to hip fracture is comparable to that of breast can-
cer. After the first year from the fracture event, the risk of mor-
tality is comparable to that of the general population standard-
ized by age and sex (Figures 4 and 5) (14, 15).

Some of the deaths following hip fracture are related to the
acute complications of the fracture or of its surgical manage-
ment, though many appear related to co-existing illnesses.

An increased risk of death following hip fracture is associated
with advanced age, male sex, psychiatric diseases, untreated
systemic diseases, delay of intervention to over 4 days from
fracture, post-operative complications.

The main causes of mortality are infections (pneumonia, septi-
caemia), myocardial infarction, heart failure, pulmonary em-
bolism.

Prolonged hospitalization before and after surgery increases
the risk of deep venous thrombosis, pulmonary complications
(embolism, pneumonia), urinary tract infections and cutaneous
lesions.

Incidence of thrombo-embolic evenis on patients with hip frac-
ture is at least 40%, but one out of 4 shows signs of pulmonary
embolism or deep venous thrombosis.

The major complications arising in patients treated with pros-
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Figure 4 - Modified from Richmond J. et al. (ref. 14).
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Figure 5 - Modified from Moran C.G. et al. (ref. 15).
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thesis are sepsis in less then 5% of cases, dislocation in 4% of
arthroplasty and 10% in total ones. On the other hand, patients
treated with open reduction and internal fixation are at risk of
non-unions in 20-30% of cases and avascular necrosis of the
femoral head in 25-30% of hip fractures.

One year after the fracture event less than half of the patients
is able to walk autonomously with return to main ADLs and al-
most 20% looses completely the ability to walk and develops a
total dependence. Almost 20% of patients require admittance
to long-staying facilities.

There are two major types of hip fractures: cervical hip frac-
tures (intracapsular fractures) and trochanteric hip fractures
(extracapsular fractures). Data indicate that trochanteric frac-
tures are somewhat more associated with osteoporosis than
cervical fractures. Treatment for cervical hip fractures is by hip
replacement or nailing, and for trochanteric fractures, sliding
screw and plates or intramedullary fixation.

Risk factors for prolonged hospital stay are age over 80 years,
mental impairment, need for support for the ADLs and absence
of family care (16).

In over 75 years patients, about 33.000 open reduction and in-
ternal fixation and about 19.000 partial hip arthroplasties are
performed every year in Italy. These procedures, added to total
hip arthroplasty due to fracture, reach a total cost of 900 mil-
lions Euro.

Further costs have to be added, such as rehabilitation, home
care, drugs and indirect costs for working days lost due to loss
of productivity in the family, for an impending total of 1.800 mil-
lions Euro (17).
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