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INTRODUCTION

Today, osteoporosis and its consequences is a major health 

problem because of its association with low-energy trauma and its 

complications, which include chronic pain, disability, diminished 

quality of life, and premature death. Proximal femoral fracture is 

an established health problem in the West. Epidemiological studies 

have suggested that the incidence of fractures of proximal femur is 

increasing, since the general life expectancy of the population has 

increased signifi cantly during past few decades. Th e incidence of 

proximal femoral fractures rises dramatically with increasing age. Th e 

incidence of the proximal femoral fracture is higher in women than 

in men. In countries in which incidence rates are high, the female to 

male ratio of age-adjusted incidence rates is generally around 2:1 or 

greater [1,2,3,4]. 

Proximal femoral fracture contributes to both morbidity and 

mortality in the elderly; approximtely 15 to 20% of patients die within 

one year of fracture. Th e analysis of data from diff erent studies show a 

wide geographic variation across the world, with the higher proximal 

femoral  fracture incidence reported from industrialized countries 

as compared to developing countries. Th e highest hip fracture rates 

are seen in North Europe and the US and lowest in Latin America 

and Africa.Th ere is a north-south gradient seen in European studies. 

Also, more fractures are seen in the north of the US than in the 

south [5]. Scandinavia has the highest reported incidence of hip 

fracture worldwide. Th is variation in the distribution of hip fracture 

over diff erent regions of the world demonstrate that genetic and 

environmental factors play a role in the etiology of proximal femoral 

fracture. Th e reasons for the variation in incidence rates according 

to geography and ethnicity include diff erence in levels of physical 

activity, diet, neuromuscular functioning, medication use, frequency 

of falls and orientation of falls [5].

Trends over time in diet, cigarette smoking and alcohol use have 

been proposed to explain the observed secular trends [1,2,3].

With rising life expectancy through the globe, the number of 

elderly individuals is increasing in every geographical region, and it is 

estimated that the incidence of hip fracture will rise from 1.66 million 

in 1990 to 6.26 million by 2050 [6].

Th e high rate of proximal femoral fracture in older people has 

two main causes: increased skeletal fragility and increased risk of fall-

releatde trauma[7].

About 90% of hip fractures are associated with a fall, with the vast 

majority of such falls being from a standing height or less [3].

Trochanteric fractures are more common in women than in 

men by a margin of 3 to 1. Subtrochanteric fractures, which account 

for 10% of proximal femoral fractures, have a bimodal distribution 

pattern, appearing commonly in patients 20 to 40 years of age and 

in those over 60 years of age. A trivial fall or sudden twist can cause 

a trochanteric fracture in elderly while in younger patients it usually 

results from high energy trauma. 

Operative treatment which allows early rehabilitation and off ers 

the patient the best chance for functional recovery, is the treatment of 

choice for virtually all femoral fractures.

In manegment of peritrochanteric fractures a few methods are 

disponsibile: Dynamic Hip Screw (DHS), proximal femoral nailing 

(short standard and long gamma nail).

Dynamic Hip Screw (DHS) has been the major impalnt for 

fi xation of trochanteric fractures in the last few decades, but the 

intramedullary devices (Gamma nail, PFN) have taken over as the 

modality of these fracture.

For the treatment of the femoral neck region, prothetic implants 

are methods of choice. In the patients less than 55 year old the fracture 

stabilisation with minimal invasive osteosynthesis is method of choice 

(canulated screws). Th e aim of this tehnique is to save femoral head 

and acetabular part of the femur (if there is no arthrosis of the hip). At 

the patient older than 60 years which suff ers a neck fracture an non-

cement total endoprothesis is performed. At the patient older than 

75 years, the total cement or non-cement hip prothesis is primary 

method of choice assuming there is a psychicaly and biologicaly 

stabile persons. Th e patients with 80 and more years old with no 

degenerative changes according to their biological status, if there is 

a possibility, an total cement or noncement endoprothesis is ordered.

Th e patient which are biologically nonadequate, an partial 

endoprothesis is method of choise (expected life 5-7 years). 

Th e patient with femoral head fracture, were not in these analysis 

(Pipkin’s fracutre and patients aff ected in younger age ) and in the 

case of fracture with large fragment there is a plastic screw tehnique 

today, while for multifragmentar fracture, a head replacement is 

indicated with total endpotorhesis. Th ere were no such patients in 

this study and our expirience in the therapy of Pipkin fractures are 

very limited.

PATIENTS AND METHODS

Th e present study comprised of 920 patients with proximal femoral 

fractures admitted and operated in Department of Orthopaedy and 

Traumatology, at County Hospital Dubrovnik during the January 

2010 and January 2016. All these patients were analysed to detailed 

hospital medical history documentation to ascertain age, sex, type of 

fracture, body side, mechanism of injury, related injuries, pre-injury 

ambulatory status and pre-existing local and systemic conditions 

that may aff ect the trauma. All 920 patients underwent some type of 

surgically procedure depending on hip fracture type. 

  ABSTRACT
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In this research we excluded the patients that were not operated 

at our department such as cases that were transported to place of 

residence or which were in such bad general health condition that it 

was contraindicated for them to be operated.

Th ere were 691 female (75.11 %) and 229 male patients (24.89 %) 

which suff ered fractures of the proximal femur . Femoral neck fracture 

suff ered total of 599 patients (65.1 %); 167 male (27.88 %) and 432 

female (72.12 %). 285 (30.98 %) patients suff ered pertrochanterice 

region fracture; 55 (19.30 %) male and 230 (80.70 %) female patients. 

Th e subtrochanteric fractures suff ered  36 patients  (3.91 %). Among 

these patients which suff ered subtrochanterical fractures, there were 

7 male patients (19.44 %) and 29 (80.56 %) female patients. 

In total, 794 patients (86.30 %) which suff ered femoral proximal 

femoral fractures were older than 65 years; 625 female (67.93 %) and 

169 male (18.7 %) patients.

Total of 245 patients (85.97 %) which were treated because of the 

pertrochanteric (S 72.1) femoral fractures were older than 65 years; 

207 (72.63 %) were female, and 38 (13.33 %) were male patients. 

In the  grouop of 36 treated patients  who suff ered subtrochanteric 

region fracture (S72.2) there were 32( 88.89 %) patient older than 65 

years; 27 (75 %) female and 5 (13.89 %) male patients. 

504 patients suff ered right side proximal femoral  fracture (54.78 

%) and  416 left  side proximal femoral fractures (45.22 %). 

Diff erent methods of treatment are individally chosen; depending 

on the fracture type, the patients age, the surgeons preferences, 

institutes equipment and ability.

Of all patients, 337 (36.63 %) with femoral neck fracture 

underwent partial endoprothesis implantation (PEP) procedure. Th e 

oldest patient which was treated with PEP was 102 years old and the 

youngest 61 years old. 61 patient ( 6.63 %) had indication for Total 

Endoprothesis Implantation Procedure (TEP).

Standard short gamma nail was used in 235 (25.54 %) cases and 

long gamma nail  was used in 59 (6.41 %) cases. Th e age of the patients 

treated with short gamma nail  varied between 20 to 89 years old  and 

with long gamma nail 21 to 93 years old.

199 (21.63 %) patients  were treated with DHS plate procedure. 

Th e youngest patient treated with DHS method was 29 years old and 

the oldest 103 years old . 

Canulated screw was ordered for 29 patients (3.15 %). Th e 

youngest patient treated with this method was 28 and the oldest 80 

years old. 

Among seven patients  younger than 19 years who suff ered 

proximal femoral fractures, four are male and 3 female patients. All 

were injured in car accidents.

In the period from 2010 to 2015 a total number of surgically 

treated patients with hip fractures raised from 139 in 2010 to 178 in 

2015 [Table1].

Analysing the medical documentation, we discovered these 

complications in the group of 920 patients which can aff ect the 

proximal trauma. [Table 2] shows estimated correlations between 

various risk factors and risk of hip fracture.

Table 1: Proportion of surgically treated hip fractures by age, sex, number,percentage and year summary. 
a International statistical clasifi cation of diseases and related health problems, 10th revision (ICD-10)
bFracture of neck of femur (Fractura colli femoris – S72.0)
cPertrochanteric fracture (Fractura pertrochanterica – S72.1)
dSubtrochanteric fracture (Fractura subtrochanterica – S72.2)

ICD-10a
Age 0-19

Total %
Age 20-64

Total %
Age 65>

Total %
Total

Total
M % F % M % F % M % F % M % F %

S72.0b 2    0. 33     2   0.33  4     0.67  39   6.51 39   6.51 78   13.02 126 21.04 391 62.28 517  86.31 167  27.88  432  72.12   599      
S72.1c 1     0.35 1   0.35  2     0.70  16   5.61 22   7.72 38   13.33   38 13.33 207 72.63 245  85.97   55  19.30  230  80.70   285   
S72.2d 1     2.28 1     2.28    1   2.28   2   5.56   3     8.33     5 13.89   27 75.00   32  88.89   7    19.44    29  80.56     36    
Total 4     0.43    3   0.33  7     0.76      56  6.0 9   63  6.85 119  12.94 169 18.37 625 67.93 794  86.30 229   24.89  691  75.11   920    

Table 2: Proportion of surgically treated hip fractures by age, sex, number,percentage and year summary. 
a International statistical clasifi cation of diseases and related health problems, 10th revision (ICD-10)
bFracture of neck of femur (Fractura colli femoris – S72.0)
cPertrochanteric fracture (Fractura pertrochanterica – S72.1)
dSubtrochanteric fracture (Fractura subtrochanterica – S72.2)

PRELOM BEDRENE KOSTI  S72.0  -  S72.2

ICD-10
    2010. 2011. 2012. 2013. 2014. 2015. Total

M F Tot M F Tot M F Tot M F Tot M F Tot M F Tot M F Tot

S72.0 31 88 119 32 84 116 26 61 87 28 70 98 23 61 84 27 68 95 167 432 599

S72.1 4 11 15 6 21 27 8 45 53 9 42 51 12 54 66 16 57 73 55 230 285

S72.2  5 5  2 2 1 4 5 3 5 8  6 6 3 7 10 7 29 36

Total 35 104 139 38 107 145 35 110 145 40 117 157 35 121 156 46 132 178 229 691 920

Br.operac.

58150 17 34 51 15 35 50 21 24 45 13 30 43 12 48 60 20 37 57 98 208 306

58151    2 2 4 1 1 2 1  1 1 3 4 1 1 2 6 7 13

58152 7 30 37 13 27 40 15 26 41 14 41 55 11 32 43 10 46 56 70 202 272

Ukupno 24 64 88 30 64 94 37 51 88 28 71 99 24 83 107 31 84 115 174 417 591
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DISCUSSION  

Proximal femoral fractures account for less than 20% of all 

osteoporotic fractures but they account for the majority of fracture-

releated health care expenditure and mortality in men and women 

over the age of 50 [8,9,10]. 

Th e incidence of the proximal femoral fracture varies among 

diff erent countries and populations. Rates are higher in Scandinavia 

than in Western Europe and Oceania. A north-south gradient in age-

standardized risk is found in Europe and US, with higher rates in the 

north.

Th ere is age adjusted increase in incidence that has been 

observed in several countries over the last 50 years. Th e incidence 

increases with poor economic status, reduced winter sunlight, and 

water fl uoridation. Fractures occur more commonly in the winter 

season due to altered neuromuscular coordination and vitamin D 

defi nciency [4-11]. 

Th e country-specifi c risk of hip fracture and the 1-year probability 

of a major osteoporotic fracture were determined on a worldwide 

basis from a systematic review of literature by JA Kanis [9]. Th ere 

was a greater than 10-fold variation in hip fracture risk and fracture 

probability between countries. A total of 45 country and/or ethnic 

models were available for inclusion into the distribution of fracture 

probability. Hip fracture low risk country was Croatia [9,10,11]. 

A study on secular trends from Uppsala, Sweden, (1965-1980) 

showed an annual increase of 2.2% for age and sex adjusted hip 

fracture rates, which increased from 430/100 000 in 1965 to 650/100 

000 in 1980. Th e age specifi c incidence increased especially in the 

group aged ≥85 years, in whom fractures of the femoral neck were 

three times more common and trochanteric fractures four time 

common in 1980 than in 1965 [12].

Th ere are many databases that cover age and sex adjusted 

incidence of hip fracture in North and Central European countries. 

A lesser number of studies are avaliable from southern Europe. An 

Italian study looked at the incidence of hip fracture in the county of 

Sienna from 1980-1991 shows that trend have risen linearly in men 

from 57.5/100  000 person a year to a 7.4% annual increase. In females, 

no signifi cant trend was observed. Th e overall  incidence rate during 

this period was 157/100 000, much lower than that in northern or 

central European countries [13].Th e study from Spain looked at hip 

fracture trends in northern Spain between 1988 and 2002 and showed 

increased hip fracture incidence; there were no signifi cant changes 

following adjustement of age[14]. Proximal femoral fractures are 

more common in women than in men by a margin of 3 to 1. Our 

research is comprising a 5 year perod 2010-2015 with exactly 920 

patients that were hospitalised regarding the proximal femoral 

fracture. In our study 74,60 % patients which suff ered proximal 

femoral fracture were female; there was even higher ratio 4:1.

Th ere are several factors that infl uence aff ect of the hip fracture: 

Fall-releated trauma from a standing height or less [3]; genetics and 

family history – women who reported that their mothers had had a 

hip fracture are twice as prone to the risk of hip fracture as of women 

without this family history [15]. Most evidence suggests that estrogen 

acts primarily to reduce bone resorption. Th e patients mainly 

sustained injury due to the fall at home. In our research, only 31 

patient (25 male and 6 female) suff ered  hip fracture  caused by road 

traffi  c accident, and  15 had pathological fractures. Randomized trials 

have clearly established that replacement estrogen therapy prevents 

or greatly decreases loss of bone mass in both oophorectomized 

women and in women with intact ovaries. Many observational 

epidemiologic studies indicate that estrogen replacement therapy also 

protect against hip fracture, and that the longer estrogen is used, the 

greater the protection is [16-18].

Buchner and Larson found that the risk of fractures generally, 

among the people with Alzheimer’s disease was three times higher 

than expected [19]. In our study, the patients who had established 

history of Alzheimer’s disease numbered 20 (or 2.17%).

Other studies have demonstrated that impairments of gait, muscle 

weakness, lower limb disfunction and use of walking aides have been 

associated with increased risk of falls independent of bone mass, 

confi rming the importance of fall-releated factors in the etiology of 

fractures in older people [15,20,21].

Poor visual acuity in one or both eyes increased risk of proximal 

femoral fractures. Cataracta and diabetic rethinopathy were also 

associated with risk of hip fracture. In EPIDOS cohort study 

(Dargent-Molina) women with the worst visual acuity had twice of 

the hip fracture rate of women with the non-impaired vision [20]. 

It is important to notice that most people in older age that suff ered 

hip fractures have had impaired visual function. In our study 

history of previous vision impairment (amaurosis) was noticed at 

1.96 % of patients; neuromuscular impairment in 12.57 % patients; 

history of  stroke in 5.71 %; history of neoplastic disease in 3.58 % of 

patients. 18 patients (1.96 %) suff ered injury of proximal femur aft er 

alcohol abuse. Even 11.74 % of patients had medical documented 

psychoorganic syndrome before the fall [Table 4].

People who have had one hip fracture have a 60 percent higher 

risk of a subsequent hip fracture than people with no history of hip 

fracture . Th e associations between fracture history and later hip 

fracture appear to be stronger in men than in women [22,23]. In 

our research, 71 (7.71%) patient with proximal femoral fracture had 

previous history of opposite side proximal femoral fracture and 30 

(3.26 %) suff ered previous other lower limb extremity fracture [Table 

4].

Table 3: Established risk factors for proximal fermoral fracture.

Risk factors N %

Age>65 575 86,60  

Neuromuscular 
impairment 115 12.57

Stroke history 53 5.71

Vision impairment 
(amaurosis) 18 1.96

History of the previous 
lower extremity  fracture 30 3.26

History of previous  
opposite side hip 

fracture 
71 7.71

Neoplastic disease 33 3.58

Acute alcohol intake 18 1.96

Psychoorganic sy. 108 11.74

Parkinson΄s disease 20 2.17

Alzheimer΄s disease 11 1.2
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Parkinson’s disease and stroke have been associated with inceased 

risk of hip fracture in several studies [24,25]. Th ese conditions are 

associated with inceased risk of falling and probable reduced bone 

strength due to poor mobility. People with Parkinson’s disease appear 

to be particulary high risk of proximal femoral fracture with reported 

relative risks of 10 or more [25,26]. In our study there were  only 20 

(2.17 %) patients with documented history of Parkinson´s disease.

Epilepsy, hyperthyroidsm, pernicious anemia and diabetes might 

be associated with risk of hip fracture [15,22, 27-29]. Acute alcohol 

intake causes movement discoordination, resulting in fall and hipp 

fracture. In our research, there were 18 patients (1.96 %) that suff ered 

proximal femoral injury under acute alcohol intake.

Fractures involving the peritrochanteric region of the femur 

occur most frequently and are perhaps the most commonly stabilized 

fractures in orthopaedic surgery. 

Various modalities of treatment exist. Operative management 

consisting of fracture reduction and stabilisation and early patient 

mobilisation minimizes many of complications related to low activity 

and bed rest thus consequently becoming the treatment of choice 

for peritrochanteric fractures. Numerous impalnts are available 

both intramedullary and extramedullary and good results have been 

reported with all of them [30-33]. Closed intramedullary nailing has 

become accepted as the treatment of choice for management of most 

femoral fractures.

Th e reason behind proximal femoral fractures is increase 

in population that is older than 60 years. It becomes evident by 

observing the growth in number of surgically treated patients during 

the six year period .Th e reason of the growing number is the increase 

of life duration and on the other hand, the increase of older in a total 

population percentage. Surely, the Croatian population is getting 

older resulting with higher incidency of proximal femoral fractures. 

Th is is clearly visible from our study; in short time period of six years, 

there is a constant incerase in number of proximal femoral fractures 

[Table 5]. Majority of these patients sustained low-energy trauma 

during fall from sitting or standing position. Proximal femoral 

fractures stayed the major problem in the geriatric traumatology.

In our study, there was 4.42 % of patients that suff ered 

subtrochanteric  fracture; 74.47 % female and  25.53 % male patients. 

87.23 % of the total number of patients that suff er subtrochanteric 

type of fracture were older than 65 years; 13.45 % were younger than 

65 years.
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